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Description
BACKGROUND

[0001] Users of computer devices are often involved
in many different projects. Any number of project-related
entities may be utilized to facilitate a particular project
including emails, files, contacts, and meetings. In order
to track projects, users may manually group project-re-
lated emails, appointments, and meetings into folders
within an email program. User-defined aspects of a meet-
ing may be captured including participants, a meeting
time, a meeting title, a meeting location, attachments,
and text in the body of the meeting. Many times this in-
formation is inaccurate or incomplete in defining the ac-
tual meeting. For example, the participants attending can
vary, or the meeting may start or end at a different time.
Further, much information associated with the meeting
will notbe captured including user events (e.g., an instant
message, opening a file, performing a web search), en-
tities (e.g., files) interacted with or discussed, and topics
discussed that were not anticipated. Additionally, many
times users may hold unscheduled meetings, such as a
conversation in a hallway, an instant message conver-
sation, or another unplanned or unanticipated meeting.
Further, a meeting planned for one project can include
discussion of other projects. Thus, current computer
project management technology is unable to reliably cap-
ture and track a significant portion of project-related in-
formation, such that it cannot be properly leveraged by
computing systems.

[0002] US 2009/292580 A1 discloses a computer-im-
plemented method of ambient ad hoc project manage-
ment which includes defining a project and associating
a project decay function with the project, wherein the
project decay function regulates a rate at which project
health declines. Responsive to detecting a project event,
one or more parameters of the project decay function
can be determined from the project event. Project health
can be calculated according to the project decay function
using the parameter(s). An indication of the project health
can be output.

SUMMARY

[0003] The invention and preferred embodiments are
defined in the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The present invention is described in detail be-
low with reference to the attached drawing figures,
wherein:

FIG. 1is a block diagram of an exemplary computing
environment suitable for use in implementing em-
bodiments of the present invention;

FIG. 2 is a block diagram illustrating an exemplary
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project management system in which some embod-
iments of the present invention may be employed;
FIG. 3 is a flow diagram that illustrates a method for
associating meetings with projects in accordance
with embodiments of the present disclosure;

FIG. 4 is a flow diagram that illustrates a method for
associating meetings with projects in accordance
with embodiments of the present disclosure;

FIG. 5 is a flow diagram that illustrates a method for
associating meetings with projects in accordance
with embodiments of the present disclosure; and
FIG. 6 is a block diagram that illustrates an exem-
plary computing device in accordance with embod-
iments of the present disclosure.

DETAILED DESCRIPTION

[0005] The subject matter of the present invention is
described with specificity herein to meet statutory re-
quirements. However, the description itself is not intend-
ed to limit the scope of this patent. Moreover, although
the terms "step" and/or "block" may be used herein to
connote different elements of methods employed, the
terms should notbe interpreted as implying any particular
order among or between various steps herein disclosed
unless and except when the order of individual steps is
explicitly described. Each method described herein may
comprise a computing process that may be performed
using any combination of hardware, firmware, and/or
software. For instance, various functions may be carried
out by a processor executing instructions stored in mem-
ory. The methods may also be embodied as computer-
useable instructions stored on computer storage media.
The methods may be provided by a stand-alone applica-
tion, a service or hosted service (stand-alone or in com-
bination with another hosted service), or a plug-in to an-
other product, to name a few.

[0006] Embodiments of the present disclosure relate
to systems and methods for associating meetings with
projects. In some respects, projects are maintained in
association with a user. For each project, a set of key-
words that characterize the project are maintained. In
some implementations, the set of keywords for one or
more of the projects are utilized to identify a meeting as-
sociated with the user. For example, a conversation in-
volving the user can be compared to the keywords to
infer that the conversation corresponds to a project-re-
lated meeting.

[0007] In some implementations, a listening mode of
a user device is enabled based on a meeting being iden-
tified. For example, a passive listening mode may be
used to identify one or more of the keywords to identify
the meeting. In response to the meeting being identified,
an active listening mode may be enabled to perform
speech-to-text transcription on the conversation. Further,
contextual information associated with the conversation
can be determined based on the text of the conversation.
[0008] Infurtheraspects ofthe presentdisclosure, key-
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words can be extracted from conversational data of a
conversation. The keywords can be mapped to a project,
such as based on similarity between the extracted key-
words and the set of keywords characterizing the project.
Based on the mapping, a meeting corresponding to the
conversation can be assigned to the project. The meeting
and various meeting entities associated with the meeting,
such as documents, files, and participants, may be
tagged as project entities of the project based on the
assignment. Further, searches can be performed on
project entities using the project tags, providing efficient
access to this tagged data for various applications, in-
cluding personalizing content to users.

[0009] Turning now to FIG. 1, a block diagram is pro-
vided showing an example operating environment 100
in which some embodiments of the present disclosure
may be employed. It should be understood that this and
other arrangements described herein are set forth only
as examples. Other arrangements and elements (e.g.,
machines, interfaces, functions, orders, and groupings
of functions, etc.) can be used in addition to or instead
of those shown, and some elements may be omitted al-
together for the sake of clarity. Further, many of the ele-
ments described herein are functional entities that may
be implemented as discrete or distributed components
or in conjunction with other components, and in any suit-
able combination and location. Various functions de-
scribed herein as being performed by one or more entities
may be carried out by hardware, firmware, and/or soft-
ware. For instance, some functions may be carried out
by a processor executing instructions stored in memory.
[0010] Among other components not shown, example
operating environment 100 includes a number of user
devices, such as user devices 102a and 102b through
102n; a number of data sources, such as data sources
104a and 104b through 104n; server 106; sensors 103a
and 107, and network 110. It should be understood that
operating environment 100 shownin FIG. 1isan example
of one suitable operating environment. Each of the com-
ponents shown in FIG. 1 may be implemented via any
type of computing device, such as computing device 600,
described in connection to FIG. 6, for example. These
components may communicate with each other via net-
work 110, which may include, without limitation, one or
more local area networks (LANs) and/or wide area net-
works (WANSs). In exemplary implementations, network
110 comprises the Internet and/or a cellular network,
amongst any of a variety of possible public and/or private
networks.

[0011] Itshould be understood that any number of user
devices, servers, and data sources may be employed
within operating environment 100 within the scope of the
present disclosure. Each may comprise a single device
or multiple devices cooperating in a distributed environ-
ment. For instance, server 106 maybe provided via mul-
tiple devices arranged in a distributed environment that
collectively provide the functionality described herein.
Additionally, other components not shown may also be
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included within the distributed environment.

[0012] Userdevices 102a and 102b through 102n may
comprise any type of computing device capable of use
by a user. For example, in one embodiment, user devices
102a through 102n may be the type of computing device
described in relation to FIG. 6 herein. By way of example
and not limitation, a user device may be embodied as a
personal computer (PC), a laptop computer, a mobile or
mobile device, a smartphone, a tablet computer, a smart
watch, a wearable computer, a personal digital assistant
(PDA), an MP3 player, global positioning system (GPS)
or device, video player, handheld communications de-
vice, gaming device or system, entertainment system,
vehicle computer system, embedded system controller,
a camera, remote control, a bar code scanner, a compu-
terized measuring device, appliance, consumer electron-
ic device, a workstation, or any combination of these de-
lineated devices, or any other suitable device.

[0013] Userdevices 102a and 102b through 102n can
be client devices on the client-side of operating environ-
ment 100, while server 106 can be on the server-side of
operating environment 100. Server 106 can comprise
server-side software designed to work in conjunction with
client-side software on user devices 102a and 102b
through 102n so as to implement any combination of the
features and functionalities discussed in the present dis-
closure. This division of operating environment 100 is
provided to illustrate one example of a suitable environ-
ment, and there is no requirement for each implementa-
tion that any combination of server 106 and user devices
102a and 102b through 102n remain as separate entities.
[0014] Datasources 104aand 104b through 104n may
comprise data sources and/or data systems, which are
configured to make data available to any of the various
constituents of operating environment 100, or project
management system 200 described in connectionto FIG.
2. For instance, in one embodiment, one or more data
sources 104a through 104n provide (or make available
for accessing) data to user-data collection component
210 of FIG. 2. Data sources 104a and 104b through 104n
may be discrete from user devices 102a and 102b
through 102n and server 106 or may be incorporated
and/or integrated into at least one of those components.
In one embodiment, one or more of data sources 104a
through 104n comprises one or more sensors, which may
be integrated into or associated with one or more of the
user device(s) 102a, 102b, or 102n or server 106. Exam-
ples of sensed project data made available by data sourc-
es 104a through 104n are described further in connection
to user-data collection component 210 of FIG. 2.
[0015] Operating environment 100 can be utilized to
implement one or more of the components of project
management system 200, described in FIG. 2, including
components for collecting user data, inferring projectand
meeting patterns, generating project and meeting mod-
els, generating eventdetails orfeatures, identifying meet-
ings, associating meetings with projects and project en-
tities, and/or presenting project and/or meeting related



5 EP 3 577 610 B1 6

content to users.

Example of a Project Management System

[0016] Turning to FIG. 2, a block diagram is provided
illustrating an exemplary project management system
200 in which some embodiments of the present disclo-
sure may be employed. In particular, project manage-
ment system 200 is one example of a system capable of
determining projects from user data, identifying and ex-
tracting project meetings from user data, and associating
the meetings with projects.

[0017] Project management system 200 includes net-
work 110, which is described in connection to FIG. 1, and
which communicatively couples components of project
management system 200, including user-data collection
component 210, presentation component 220, storage
225, pattern inference engine 230, model manager 240,
user profile(s) 250, interface manager 260, user activity
monitor 280, and meeting analyzer 290. The components
of project management system 200 may be embodied
as a set of compiled computer instructions or functions,
program modules, computer software services, or an ar-
rangement of processes carried out on one or more com-
puter systems, such as computing device 600 described
in connection to FIG. 6, for example.

[0018] Inone embodiment, the functions performed by
components of project management system 200 are as-
sociated with one or more personal assistant applica-
tions, services, or routines. In particular, such applica-
tions, services, or routines may operate on one or more
user devices (such as user device 102a), servers (such
as server 106), may be distributed across one or more
userdevices and servers, orbe implementedin the cloud.
Moreover, in some embodiments, these components of
project management system 200 may be distributed
across a network, including one or more servers (such
as server 106) and client devices (such as user device
102a), in the cloud, or may reside on a user device such
as user device 102a. Moreover, these components, func-
tions performed by these components, or services car-
ried out by these components may be implemented at
appropriate abstraction layer(s), such as the operating
system layer, application layer, hardware layer, etc., of
the computing system(s).

[0019] Alternatively, or in addition, the functionality of
these components and/or the embodiments of the inven-
tion described herein can be performed, at least in part,
by one or more hardware logic components. For exam-
ple, and without limitation, illustrative types of hardware
logic components that can be used include Field-pro-
grammable Gate Arrays (FPGAs), Application-specific
Integrated Circuits (ASICs), Application-specific Stand-
ard Products (ASSPs), System-on-a-chip systems
(SOCs), Complex Programmable Logic Devices
(CPLDs), etc. Additionally, although functionality is de-
scribed herein with regards to specific components
shown in example system 200, it is contemplated that in
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some embodiments functionality of these components
can be shared or distributed across other components.
[0020] As noted above, it should be understood that
project management system 200 shown in FIG. 2 is an
example of one system in which embodiments of the
present invention may be employed. Each component
shown may include one or more computing devices sim-
ilar to the operating environment 100 described with ref-
erence to FIG. 1. Project management system 200
should not be interpreted as having any dependency or
requirement related to any single module/component or
combination of modules/components illustrated therein.
Each may comprise a single device or multiple devices
cooperating in a distributed environment. For instance,
project management system 200 may comprise multiple
devices arranged in a distributed environment that col-
lectively provide any of the various functionalities de-
scribed herein. Additionally, other components not
shown may also be included within the environment. It
should therefore be understood that project management
system 200 and/or its various components may be em-
bodied by any suitable computer arrangement in accord-
ance with various embodiments of the present disclo-
sure.

[0021] Project management system 200 generally op-
erates to manage projects with respect to project entities,
particularly meetings. This can include identifying meet-
ings from user activity data, determining project entities
associated with meetings, tracking meetings, and corre-
lating meetings with projects. In some respects, a meet-
ing can be identified using project characteristics, formed
by patterns extracted from project data, and determined
from project models. These project characteristics can
include project keywords, which when detected in a con-
versation indicate the conversation corresponds to a
meeting that may be related to a project. In further re-
spects, correlating a meeting with a project can be based
on the similarity between project characteristics and
meeting context, identified from user data in association
with a particular meeting. For example, this can include
determining how similar a set of project keywords asso-
ciated with the project are to a set of meeting keywords
associated with the meeting. Where the similarity is suf-
ficiently high, the meeting may be assigned to the project,
as well as any project entities associated with the meet-
ing. The project characteristics and meeting context can
thereby act as a bridge between meetings and projects.
[0022] As briefly mentioned above, each component
of project management system 200, including user-data
collection component 210, presentation component 220,
pattern inference engine 230, model manager 240, user
profile 250, interface manager 260, user activity monitor
280, and meeting analyzer 290, and their respective sub-
components, may reside on a computing device (or de-
vices). For example, the components of project manage-
ment system 200 may reside on the exemplary comput-
ing device 600 described below and shown in FIG. 6, or
similar devices. Accordingly, each component of the
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project management system 200 may be implemented
using one or more of a memory, a processor or proces-
sors, presentation components, input/output (I/O) ports
and/or components, radio(s), and a power supply (e.g.,
as represented by reference numerals 612-624, respec-
tively, in FIG. 6).

[0023] As an overview, in some embodiments, user-
data collection component 210 facilitates the intake of
data and makes the data available to project manage-
ment system 200 in association with users (i.e., user da-
ta). User activity monitor 280 analyzes the user data to
identify project entities, such as meetings, extract con-
textual features associated with user data, and extract
personal features of users, such as characteristic fea-
tures of users. As used herein, a "project entity" refers to
a data object that system 200 associates with one or
more projects. Examples include files, documents,
emails, events, calendar events, meetings, contacts, us-
ers, word processing documents, meeting participants,
image documents, presentation documents, applica-
tions, time slots, text such as words or phrases, topics,
search queries or history, concepts, keywords, pictures,
locations, venues, and more. Additionally, system 200
may associate a project entity with other project entities.
For example, a meeting may be associated with any of
various files, documents, events, and contacts that were
included in a corresponding scheduled meeting, such as
in a meeting request, and/or accessed, discussed, or ref-
erenced during or by the meeting.

[0024] Pattern inference engine 230 uses any combi-
nation of the various data provided by user activity mon-
itor 280 to apply semantic understanding to project enti-
ties; identify previous projects for project entities, when
available; identify project entities, such as meetings, from
user data; and determine patterns for projects and/or
meetings formed by user data. Model manager 240 uses
the various pattern information from patterninference en-
gine 230 to create and/or update project and/or meeting
models, determine the importance of individual projects
and/or meetings, determine characteristics of projects
and/or meetings (e.g., characteristic keywords), deter-
mine the resolution or granularity of projects, name
projects, archive projects, identify meetings, correlate
meetings with projects, track meetings, and determine
meeting context (e.g., keywords).

[0025] Interface manager 260 facilitates the applica-
tion of project models, including information derived
therefrom, to computer applications, computer services,
computer routines, and the like. This may be performed
in conjunction with presentation component 220.
[0026] User-data collection component 210 is gener-
ally responsible for accessing or receiving (and in some
cases also identifying) project data and meeting data
from one or more data sources, such as data sources
104a and 104b through 104n of FIG. 1. In some embod-
iments, user-data collection component 210 may be em-
ployed to facilitate the accumulation of user data of a
particular user (or in some cases, a plurality of users in-
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cluding crowdsourced data) for user activity monitor 280
and pattern inference engine 230.

[0027] The data may be received (or accessed), and
optionally accumulated, reformatted, and/or combined,
by user-data collection component 210 and stored in one
or more data stores, such as storage 225, where it may
be made available to other components of project man-
agement system 200. For example, the user data may
be stored in or associated with user profile 250, as de-
scribed herein. In various embodiments, any personally
identifying data (i.e., user data that specifically identifies
particular users) is either not uploaded from the one or
more data sources with user data, is not permanently
stored, and/or is not made available to user activity mon-
itor 280 and pattern inference engine 230. Further it is
contemplated that any features related to user-data col-
lection and retention be optional and at the discretion of
individual users.

[0028] User data, which may include project data and
meeting data, may be received from a variety of sources
where the data may be available in a variety of formats.
For example, in some embodiments, user data received
via user-data collection component 210 may be deter-
mined via one or more sensors (such as sensors 103a
and 107 of FIG. 1), which may be on or associated with
one or more user devices (such as user device 102a),
servers (such as server 106), and/or other computing
devices. As used herein, a sensor may include afunction,
routine, component, or combination thereof for sensing,
detecting, or otherwise obtaining information, such as
user data from a data source 104a, and may be embodied
as hardware, software, or both.

[0029] By way of example and not limitation, user data
may include data that is sensed or determined from one
or more sensors (referred to herein as sensor data), such
as location information of mobile device(s), smartphone
data (such as phone state, charging data, date/time, or
other information derived from a smartphone), user-ac-
tivity information (for example: app usage; online activity;
searches; voice data such as automatic speech recog-
nition; activity logs; communications data including calls,
texts, instant messages, and emails; website posts; other
user data associated with communication events; etc.)
including user activity that occurs over more than one
user device, user history, session logs, application data,
contacts data, calendar and schedule data, notification
data, social network data, news (including popular or
trending items on search engines or social networks),
online gaming data, ecommerce activity (including data
from online accounts such as Microsoft®, Amazon.com®,
Google®, eBay®, PayPal®, video-streaming services,
gaming services, or Xbox Live®), user-account(s) data
(which may include data from user preferences or set-
tings associated with a personalization-related (e.g.,
"personal assistant") application or service), home-sen-
sor data, data from a discrete or physical sensor, appli-
ance data, global positioning system (GPS) data, vehicle
signal data, traffic data, weather data (including fore-
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casts), wearable device data, other user device data
(which may include device settings, profiles, network
connections such as Wi-Fi network data, or configuration
data, data regarding the model number, firmware, or
equipment, device pairings, such as where a user has a
mobile phone paired with a Bluetooth headset, for exam-
ple), gyroscope data, accelerometer data, payment or
credit card usage data (which may include information
from a user’s PayPal account), purchase history data
(such as information from a user's Amazon.com or eBay
account), other sensor data that may be sensed or oth-
erwise detected by a sensor (or other detector) compo-
nent including data derived from a sensor component
associated with the user (including location, motion, ori-
entation, position, user-access, user-activity, network-
access, user-device-charging, or other data that is capa-
ble of being provided by one or more sensor compo-
nents), data derived based on other data (for example,
location data that can be derived from Wi-Fi, cellular net-
work, or IP address data), and nearly any other source
of data that may be sensed or determined as described
herein.

[0030] In some embodiments, user data may be pro-
vided in at least one user-data stream or "user signal,"
which can be a feed or stream of user data from a data
source. Forinstance, a user signal could be from a smart-
phone, a home-sensor device, a GPS device (e.g., for
location coordinates), a vehicle-sensor device, a weara-
ble device, a user device, a gyroscope sensor, an accel-
erometer sensor, a calendar service, an email account,
a credit card account, or other data sources. In some
embodiments, user-data collection component 210 re-
ceives or accesses the data continuously, periodically,
or as needed.

[0031] User data, particularly in the form of event data
and/or location data can be received by user-data col-
lection component 210 from one or more sensors and/or
computing devices associated with a user. While itis con-
templated that the user data is processed, by the sensors
or other components not shown, for interpretability by
user-data collection component 210, embodiments de-
scribed herein do not limit the user data to processed
data and may include raw data.

[0032] User activity monitor 280 is generally responsi-
ble for monitoring user data or information that may be
used for identifying and/or managing projects and meet-
ings on behalf of one or more users. User activity monitor
280 can employ meeting analyzer 290, event detector
281, contextual information extractor 284, project entity
identifier 282, entity feature identifier 285, and personal
feature identifier 286 to use this information to identify,
determine, generate, collect, and/or maintain project en-
tities, contextual features, and/or personal features that
correspond to user activity associated with one or more
users. Any combination of this data may be stored by
user activity monitor 280 as user account(s)/activity data
in association with users, such as user activity data 253.
These includes features (sometimes referred to herein
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as "variables," such as project or meeting features or
variables) or other information relating to projects and
meetings that are identified and/or tracked by user activ-
ity monitor 280 with respect to one or more users.
[0033] As an overview, event detector 281 detects
events, such as events that may be associated with
projects or project entities, such as meetings, from user
activity. Project entity identifier 282 identifies project en-
tities, such as meetings, based on events detected by
event detector 281 or otherwise based on identifying en-
tities associated with users (i.e., using non-event based
identification). Entity feature identifier 285 determines
features of project entities, such as contextual features
of particular project entities, and personal feature identi-
fier 286 identifies personal features of users. Any of these
various components can employ contextual information
extracted by contextual information extractor 284 from
user data, project or meeting entities, and/or detected
events.

[0034] Embodiments of user activity monitor 280 may
determine, from the monitored user data, user activity
associated with a particular user. As described previous-
ly, the user activity information determined by user ac-
tivity monitor 280 may include user activity information
from multiple user devices associated with the user
and/or from cloud-based services associated with the us-
er (such as email, calendars, social media, or similar in-
formation sources). User activity monitor 280 may deter-
mine current or near-real-time user activity information
and may also determine historical user activity informa-
tion, in some embodiments, which may be determined
based on gathering observations of user activity over
time, accessing user logs of past activity (such as brows-
ing history, for example), which may be stored in user
activity data 253 in user profile 250. Further, in some
embodiments, user activity monitor 280 may determine
user activity (which may include historical activity) from
other similar users (i.e., crowdsourcing), as described
previously. For example, user data from other users col-
located with the user during an event may be analyzed
to determine entity features.

[0035] Insome embodiments, information determined
by user activity monitor 280 may be provided to pattern
inference engine 230 including information regarding
projectentities (e.g., meetings), context features of those
project entities, and historical features (historical obser-
vations, which may be provided from records in user pro-
file 250).

[0036] As indicated above, in some embodiments, the
user data and/or information about user activity deter-
mined from user activity monitor 280, including project-
event related information, is stored in a user profile, such
as user profile 250. This can include project entities 256
identified by project entity identifier 282 and/or user ac-
tivity data 253 extracted by entity feature identifier 285,
personal feature identifier 286, event detector 281,
and/or contextual information extractor 284.

[0037] In an embodiment, user activity monitor 280
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comprises one or more applications or services that an-
alyze information detected via one or more user devices
used by the userand/or cloud-based services associated
with the user, to determine project-related activity infor-
mation and related contextual information. Information
about user devices associated with a user may be deter-
mined from the user data made available via user-data
collection component 210, and may be provided to user
activity monitor 280, pattern inference engine 230, or oth-
er components of project management system 200. More
specifically, in some implementations of user activity
monitor 280, a user device may be identified by detecting
and analyzing characteristics of the user device, such as
device hardware, software such as operating system
(OS), network-related characteristics, user accounts ac-
cessed via the device, and similar characteristics. For
example, information about a user device may be deter-
mined using functionality of many operating systems to
provide information about the hardware, OS version, net-
work connection information, installed application, or the
like.

[0038] User activity monitor 280 may, at least partially,
operate to detect user profile activity that is related to
events associated with one or more users. Some em-
bodiments of user activity monitor 280, or its subcompo-
nents, may determine a device name or identification (de-
vice ID) for each device associated with a user profile.
This information about the identified user devices asso-
ciated with a user profile may be stored in a user profile
associated with the user, such as in user devices 251 of
user profile 250. In an embodiment, the user devices may
be polled, interrogated, or otherwise analyzed to deter-
mine information about the devices. Thisinformation may
be used for determining a label or identification of the
device (e.g., a device ID) so that the user profile interac-
tion with the device may be recognized from user profile
data by user activity monitor 280. In some embodiments,
user profiles may declare or register a device, such as
by logging into an account via the device, installing an
application on the device, connecting to an online service
that interrogates the device, or otherwise providing infor-
mation about the device to an application or service. In
some embodiments, devices that sign into an account
associated with the user profile, such as a Microsoft®
account or Net Passport, email account, social network,
or the like, are identified and determined to be associated
with the user profile. Information in one or more of these
accounts may provide project entities or user data that
user activity monitor 280 may use to infer project entities,
such as meetings.

[0039] In some embodiments, user activity monitor
280, one or more of its subcomponents, or other compo-
nents of project management system 200, such as model
manager 240 or pattern inference engine 230, may de-
termine interpretive data from received user data. Inter-
pretive data corresponds to data utilized by the compo-
nents of project management system 200 or subcompo-
nents of user activity monitor 280 to interpret user data.
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For example, interpretive data can be used to provide
other context to raw user data, which can support deter-
minations or inferences made by the components or sub-
components (e.g., to infer user activity, events, contex-
tual or personal features, and the like). Moreover, it is
contemplated that embodiments of user activity monitor
280, its subcomponents, and other components of
project management system 200 may use user data
and/or user data in combination with interpretive data for
carrying out the objectives of the subcomponents de-
scribed herein. Additionally, although several examples
of how user activity monitor 280 and its subcomponents
may identify user profile activity information are de-
scribed herein, many variations of user profile activity
identification and user profile activity monitoring are pos-
sible in various embodiments of the disclosure.

[0040] Contextual information extractor 284, in gener-
al, is responsible for determining contextual information
related to the user profile activity (detected by user ac-
tivity monitor 280), such as context, features or variables
associated with project entities and/or events (e.g., de-
tected keywords), related information, other user-related
activity, and further responsible for associating the de-
termined contextual information with the related events
and/or project entities. In some embodiments, contextual
information extractor 284 may associate the determined
contextual information with a related event or entity and
may also log the contextual information with the associ-
ated event or entity. Alternatively, the association or log-
ging may be carried out by another service. For example,
some embodiments of contextual information extractor
284 provide the determined contextual information to en-
tity feature identifier 285, which determines entity fea-
tures for entities, and personal feature identifier 286,
which determines user personal features for the user pro-
file.

[0041] Some embodiments of contextual information
extractor 284 determine contextual information in relation
to project entities (e.g., people or contacts present during
a meeting and/or event or invited to a meeting and/or
event, such as recipients of a group email, invite, or
scheduled meeting, related to the meeting or event) or
the location or venue wherein the meeting or event took
place, is taking place, or will take place. By way of ex-
ample and not limitation, this may include context fea-
tures such as location data, which may be represented
as a location stamp associated with an event; contextual
information about the location, such as venue information
(e.g., thisis the user’s office location, home location, con-
ference room, library, school, restaurant, move theater,
etc.), time, day, and/or date, which may be represented
as a time stamp associated with the event and which, in
some embodiments, may include yellow pages identifier
(YPID) information; duration of the event, which may be
different than a scheduled duration (i.e., the project was
longer or shorter than scheduled); other user projects or
activities preceding and/or following the event; other in-
formation about the event such as project entities asso-
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ciated withthe event(e.g., venues, participants, contacts,
people, objects, etc., which may be invited, in attend-
ance, involved in planning, or otherwise involved); infor-
mation detected by sensor(s) on user devices associated
with the user that is concurrent or substantially concur-
rentto the event (e.g., location, motion information, online
activity, user-device interactions, or physiological infor-
mation detected on afitness tracking user device); orany
other information related to the event that is detectable
that may be used for determining patterns of user-related
activity associated with projects and meetings related to
the user.

[0042] In embodiments using contextual information
related to user devices, a user device may be identified
by detecting and analyzing characteristics of the user
device, such as device hardware, software such as op-
erating system (OS), network-related characteristics, us-
er accounts accessed via the device (e.g., online calen-
dars), and similar characteristics. For example, as de-
scribed previously, information about a user device may
be determined using functionality of many operating sys-
tems to provide information about the hardware, OS ver-
sion, network connection information, installed applica-
tion, or the like. In some embodiments, a device name
or identification (device ID) may be determined for each
device associated with a user profile. This information
about the identified user devices associated with a user
profile may be stored in a user profile associated with the
user, such as in user devices 251 of user profile 250.
[0043] In an embodiment, the user devices may be
polled, interrogated, or otherwise analyzed to determine
contextual information about the devices. In some imple-
mentations, contextual information extractor 284 may re-
ceive user data from user-data collection component
210, parse the data, in some instances, and identify and
extract context features or variables (which may also be
carried out by entity feature identifier 285 and personal
feature identifier 286). Context variables may be stored
as a related set of contextual information associated with
an event (e.g., a meeting event) and/or project entity, and
may be stored in a user profile, such as in user activity
data 253.

[0044] Event detector 281, in general, is responsible
for determining (or identifying) that an event has oc-
curred. As used herein, an event corresponds to one or
more predefined user activities detectable via one or
more computing devices. As will later be described in
additional detail, embodiments of event detector 281 may
be used by project entity identifier 282 to generate or
identify project entities, by entity feature identifier 285 to
extract contextual features of entities, and/or by personal
feature identifier 286 to generate or identify personal fea-
tures of the user.

[0045] Some embodiments of event detector 281 may
monitor user data for project-related or meeting-related
features or variables corresponding to user activity, such
as communications received (e.g., project requests or
calendar-related communications), indications of appli-
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cations launched or accessed, files accessed, modified,
copied, etc., websites navigated to, online content down-
loaded and rendered or played, user location or change
of location (e.g., user is located in or has changed loca-
tions to a conference room), or similar user activities.
[0046] Additionally, some embodiments of event de-
tector 281 use contextual information extractor 284 to
extract from the user data information about events,
which may include current activity, historical activity,
and/or related information such as contextual informa-
tion. Alternatively or in addition, in some embodiments,
event detector 281 uses contextual information extractor
284 to determine and extract contextual information that
is related to one or more project entities.

[0047] Examples of project-related activity informa-
tion, such as meeting-related activity information, that
can be extracted by contextual information extractor 284
and used by components of user activity monitor 280,
such as event detector 281, referred to herein as project
features, may include information describing app usage,
online activity, searches, calls, usage duration, applica-
tion data (e.g., project requests, emails, messages,
posts, user profile status, notifications), or nearly any oth-
er data related to a user that is detectable via one or more
user devices or computing devices, including user inter-
actions with the user device, activity related to cloud serv-
ices associated with the user (e.g., calendar or schedul-
ing services), online account activity (e.g., email and so-
cial networks), and social network activity. As will be ap-
preciated, project features can include meeting features
where such information is associated with a meeting or
an event that may be associated with a meeting (i.e., a
meeting event).

[0048] Among other components of project manage-
ment system 200, the extracted event information deter-
mined by event detector 281 may be provided to other
subcomponents of user activity monitor 280 (e.g., entity
feature identifier 285 and personal feature identifier 286),
pattern inference engine 230, interface manager 260, or
other components of project management system 200.
Further, the extracted event information may be stored
in a user profile associated with the user, such as in user
activity data 253 of user profile 250. In some embodi-
ments, event detector 281 or user activity monitor 280
(or its other subcomponents) performs conflation on the
detected project-related information. For example, over-
lapping information may be merged, and duplicated or
redundant information eliminated.

[0049] In some embodiments, the user data may be
interpreted to determine that an event has occurred. For
example, in some embodiments, event detector 281 em-
ploys event logic 295, which may include rules, condi-
tions, associations, classification models, or other criteria
to identify project-related activity, such as meeting-relat-
ed activity. For example, in one embodiment, event logic
295 may include comparing event criteria with the user
data in order to determine that an event has occurred.
[0050] In some embodiments, the identification and/or
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classifying of events can be based on feature-matching
or determining similarity in features, which may be carried
out using statistical classification processes Thus, event
logic 295 may comprise pattern recognition classifier(s),
fuzzy logic, neural network, finite state machine, support
vector machine, logistic regression, clustering, or ma-
chine-learning techniques, similar statistical classifica-
tion processes, or combinations of these to identify
events from user data. Accordingly, event logic 295 can
take many different forms depending on the mechanism
used to identify an event, and may be stored in storage
225. For example, event logic 295 might include training
data usedtotrain a neural network thatis used to evaluate
user data to determine when an event has occurred.
Moreover, event logic 295 may specify types of project
features or user activity, such as specific user device
interaction(s), that are associated with an event, access-
ing a schedule or calendar, accessing materials associ-
ated with a project entity (e.g., an agenda or presentation
materials in a meeting), composing or responding to a
project request communication, acknowledging a notifi-
cation, navigating to a website, or launching an app. In
some embodiments, a series or sequence of user-related
activity may be mapped to an event, such that the event
may be detected upon determining that the user data
indicates the series or sequence of user-related activity
has occurred or been carried out by the user.

[0051] Insome embodiments, event detector 281 runs
on or in association with each user device for a user.
Event detector 281 may include functionality that polls or
analyzes aspects of the user device, which may include
online- or cloud-services accessible via the user device,
to determine project-related features, such as sensor out-
put, applications running (and in some instances the con-
tent of the applications), network communications, on-
line/cloud activity related to the user, and/or other user
actions detectable via the user device including sequenc-
es of actions.

[0052] Project entity identifier 282 is generally opera-
ble to identify any of the various project entities described
herein with respect to one or more users. These identified
project entities may be stored in association with one or
more users, such as in project entities 256 of user profile
250. Project entity identifier 282 may identify project en-
tities using any suitable means. In some cases, project
entity identifier 282 identifies one or more project entities
as an event, such as an event detected by event detector
281.Asone example, the event could be ameeting event,
an event capturing the user working on a project (e.g.,
using an application), and more. To this effect, an event
may be an inferred project entity, where the system gen-
erates the project entity based on inferences derived from
user data.

[0053] Insome cases, project entity identifier 282 iden-
tifies an event as a project entity based on determining
the event occurred, which may be based on a confidence
score or other metric evaluating whether the event oc-
curred. In other cases, project entities can be explicit
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project entities, which are explicit in user data. Examples
of explicit project entities include files, emails, calendar
items such as meetings, contact entries, and the like.
One or more of these project entities may correspond to
a data object having content explicitly defined or defina-
ble by one or more users (e.g., the message body of an
email, start and end times of a meeting).

[0054] Insome cases, project entity identifier 282 may
identify one or more project entities based on one or more
events detected by event detector 281. For example,
project entity identifier 282 can identify project entities
from contextual information or features associated with
one or more events. For example, contextual information
associated with a meeting event may comprise variables
defining extractable project entities such as emails ac-
cessed during the meeting, location of the meeting or of
the user during the meeting, photos taken during a meet-
ing, users or contacts attending or invited to the meeting,
files accessed or created during the meeting, search que-
ries provided during the meeting such as file searches
performed during the meeting or web searches per-
formed during the meeting, and the like.

[0055] Itis noted that project entity identifier 282 need
not identify project entities in association with events. For
example, project entity identifier 282 could identify and
extract project entities (e.g., explicit project entities) di-
rectly from user data. This extraction could be defined
by any number of extraction rules, which may define data
object types (e.g., calendar items, emails, attachments,
scheduled meetings), locations, associated applications,
and the like for project entities. In some implementations,
any combination of this information is captured by meta-
data or content of a data object, and project entity iden-
tifier 282 analyzes the metadata or content to determine
whether to identify the data object as a project entity.
[0056] In various implementations, project entity iden-
tifier 282 identifies project entities in association with one
or more email applications, such as based on being gen-
erated or accessed by an email application or in associ-
ation with an email application, based on being refer-
enced by or to an email application, and/or based on
being used by or in association with an email application.
For example, project entity identifier 282 can identify
emails and/or meeting invites that are sent or received
using the enterprise application, attachments to emails
or meetings, as well as meetings themselves as project
entities. Contextual information extractor 284 can extract
meeting context for a meeting project entity from the var-
ious metadata of a meeting invite, such as attachments,
titles, subject lines, locations, confirmed participants, in-
vited participants, and the like (which may include project
entities) associated with the meeting. Other project enti-
ties include contacts from the email application and/or
from a global contacts list associated with users, which
may include a contacts list tracked across user devices
and/or integrated into operating system software.
[0057] Events can be project entities generated by
project management system 200. As another example,



17 EP 3 577 610 B1 18

project entity identifier 282 can generate a time slot as a
project entity for projects of users. As used herein, a "time
slot" can refer to a data object representing a period of
time in which one or more activities can be performed by
one or more users on one or more computing devices
for one or more projects. In some cases, project entity
identifier 282 is configured to generate time slots such
that the set of time slots used by system 200 are non-
overlapping.

[0058] In some implementations, one or more of the
time slots are generated from calendar and/or meeting
data associated with one or more users. For example,
the time slots could be extracted from the email applica-
tion described above, or a more global calendaring and
scheduling service. A time slot could be defined by a start
time and an end time for a meeting (e.g., extracted from
scheduled meetings and/or meeting invites or requests),
as one example. However, project entity identifier 282
could otherwise base generation of a time slot on a meet-
ing, such as by defining a start time of a time slot as an
arrival time of a user to a meeting and/or an end time of
the time slot as a departure time of the user from the
meeting.

[0059] It should be appreciated that the meeting may
optionally correspond to an event and/or a calendar item
associated with the user. Features of the project entity,
such as start time and end time can be identified and/or
assigned by entity feature identifier 285, which is further
described below.

[0060] Thus, in some embodiments, project entity
identifier 282 generates one or more of the time slots by
detecting one or more events corresponding to user ac-
tivity on one or more computing devices in association
with a period of time. The period of time used for a time
slot could correspond to the period of time over which
the user activity occurred, as an example. As another
example, the user activity could be inferred and the time
slot could be determined based on analyzing patterns
formed by previous time-stamped events corresponding
to the user activity. In some cases, the period of time is
determined based on entity features of one or more
project entities, or otherwise extracted in association with
a project entity. As an example, the period of time could
be determined based on analyzing content and/or meta-
data of a data object corresponding to a project entity.
This could include data object edit data (e.g., last date
edited, accessed, date created). Another example in-
cludes email sending or receiving data (e.g., time sent,
time received, and the like). In various implementations,
the period of time could be determined from one or more
time stamps associated with or assigned to events and/or
project entities.

[0061] Other examples of project entities that can be
generated by project management system 200 include
text entities, topic entities, concept entities, and keyword
entities. As used herein, a text entity can refer to a project
entity that represents text, such as words, phrases, and
the like. In some implementations, one or more of these
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project entities are generated by patterninference engine
230, and therefore, these forms of entities are later de-
scribed in further detail with respect to pattern inference
engine 230.

[0062] Entity feature identifier 285 is generally respon-
sible for identifying and optionally determining entity or
projectfeatures (or variables) associated with the entities
that may be used for identifying patterns corresponding
to user projects. As indicated above, entity features may
be determined from information about an event and/or
from related contextual information associated with the
project entity. In some embodiments, entity feature iden-
tifier 285 receives user-project or related information
(e.g., contextual information) from user activity monitor
280 (or its subcomponents), and analyzes the received
information to extract or otherwise determine a set of
zero or more features associated with a project entity.
The event features may be stored in user activity data
253 and/or made available to pattern inference engine
230 for determining project patterns based on the deter-
mined features. For example, common features for dif-
ferent project entities can be used to establish a project
pattern.

[0063] In addition or instead, entity feature identifier
285 canidentify and optionally extract one or more project
features of a project entity from content of the data object
representing or comprising the project entity and/or meta-
data of the data object. For a file, this could include file
edit data (e.g., last date edited, accessed, date created).
Another example includes email sending or receiving da-
ta (e.g., times, recipients, senders, and the like).

[0064] Entity feature identifier 285 is generally respon-
sible for identifying and optionally determining entity or
projectfeatures (or variables) associated with the entities
that may be used for identifying patterns corresponding
to user projects. As indicated above, entity features may
be determined from information about an event and/or
from related contextual information associated with the
project entity. In some embodiments, entity feature iden-
tifier 285 receives user-project or related information
(e.g., contextual information) from user activity monitor
280 (or its subcomponents), and analyzes the received
information to extract or otherwise determine a set of
zero or more features associated with a project entity.
The event features may be stored in user activity data
253 and/or made available to pattern inference engine
230 for determining project patterns based on the deter-
mined features. For example, common features for dif-
ferent project entities can be used to establish a project
pattern.

[0065] Personal feature identifier 286 is generally re-
sponsible for identifying and optionally determining user
features (or variables) associated with the user that may
be used for identifying patterns corresponding to user
projects. Personal feature identifier 286 may identify user
features similar to entity feature identifier 285 (e.g., from
events and/or explicitinformation in user data). However,
as opposed to entity features, which characterize or pro-



19 EP 3 577 610 B1 20

vide semantic information for a particular entity, user fea-
tures may characterize, describe, or define a particular
user.

[0066] Examples of personal features include informa-
tion about user(s) using the device; information identify-
ing a user, such as a login password, biometric data,
which may be provided by a fitness tracker or biometric
scanner; and/or characteristics of the user(s) who uses
the device, which may be useful for distinguishing users
on devices that are shared by more than one user. Other
examples include demographic information, frequented
venues or locations, search history, search queries,
known interests (e.g., subjects, concepts, topics), organ-
izational title, hierarchy within an organization, and infor-
mation derived therefrom. For example, one or more of
these personal features may be derived from patterns
formed by pattern inference engine 230 and derived from
project entities.

[0067] As an example, project topics can be extracted
from project entities, as will be described in further detail
below, and used to associate the user with one or more
project topics. When analyzing a particular project entity,
the system can leverage previous semantic knowledge
of which project topics the user has been active in to
determine a probability that the project entity corre-
sponds to one or more of the project topics. This could
include comparing the particular entity to the project top-
ic(s) or project entities previously associated with project
topics. This probability could be used as a feature in any
of the various project entity grouping algorithms de-
scribed below. It should be appreciated that this concept
similarly applies to other properties or combination of
properties of project entities other than project topics
(e.g., similar search queries, locations, venues).

[0068] Examples of entity (e.g., meeting entity) and/or
user or personal features include information extracted
from requests or communications (e.g., project entities),
such as time/date, scheduled duration, invitees, impor-
tance, responses (e.g., acceptance, tentative accept-
ance, declines), proposals or suggestions of alternative
times/dates/locations/attendees/other entity features,
entity subject(s), file attachments or links in entity-related
communications, which may include content of the at-
tachments or links, metadata associated with file attach-
ments or links (e.g., author, version number, date, URL
or website-related information); whether the entity is re-
curring (e.g., a meeting); features from related entities or
scheduled entities (where the entity is part of a series,
such as recurring meetings or events); location-related
features, such as location of an event, location of user
device(s) during the event (which may indicate whether
a user is present, not present, or attending remotely),
venue-related information associated with the location,
or other location-related information; time related fea-
tures, such as time(s) of day(s), day of week or month of
the event, or the duration of the event, or related duration
information such as how long the user used an applica-
tion associated with the event or how long a user traveled
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to attend the event; user device-related features (which
in some embodiments may be used for identifying user
attendance (physical or remote), participation, and/or in-
volvement at events), such as device type (e.g., desktop,
tablet, mobile phone, fitness tracker, heart rate monitor,
etc.) hardware properties or profiles, OS or firmware
properties, device IDs or model numbers, network-relat-
ed information (e.g., mac address, network name, IP ad-
dress, domain, work group, information about other de-
vices detected on the local network, router information,
proxy or VPN information, other network connection in-
formation), position/motion/orientation related informa-
tion about the user device, power information such as
battery level, user-access/touch information; usage re-
lated features, such as file(s) accessed, app usage
(which may also include application data, in-app usage,
concurrently running applications), network usage infor-
mation, online activity (e.g., subject related searches,
browsed websites, social networking activity related to
the entity, communications sent or received including so-
cial media posts, user account(s) accessed or otherwise
used (such as device account(s), OS level account(s),
or online/cloud-services related account(s) activity, such
as Microsoft® account or Net Passport, online storage
account(s), email, calendar, or social networking ac-
counts, etc.)), features that may be detected concurrent
with the event or near the time or the event, or any other
features that may be detected or sensed and used for
determining a pattern of project-related activity for the
user. In some embodiments, event logic 295 (described
in connection to event detector 281) may be utilized to
identify specific features from project-related information.
[0069] Continuing with system 200 of FIG. 2, pattern
inference engine 230 is generally responsible for deter-
mining project or meeting patterns based on the various
information determined from user activity monitor 280.
For example, in some cases, pattern inference engine
230 uses contextual information generated by user ac-
tivity monitor 280 as context-related entity features, such
as for determining semantic information in events to de-
termine a project and/or meeting pattern. Contextual in-
formation also may be determined from the user data of
one or more users, in some embodiments, which may be
provided by user-data collection component 210 in lieu
of or in addition to user project information for the partic-
ular user. In an embodiment, the contextual information
is stored with the corresponding entity in user activity
data 253.

[0070] At a high level, pattern inference engine 230
may receive project entity data, at least some of which
is provided using user activity monitor 280, or its sub-
components, user-data collection component 210 from
client-side applications or services associated with user
activity monitor 280, and/or user project or event history
which may be stored in user profile 250. One or more
inference algorithms may be applied to the entity infor-
mation to determine project and/or meeting patterns from
the project entities identified using project entity identifier
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282. For example, patterns may be determined based
on similar entity features between project entities or as-
sociated personal features, which may be referred to as
"in-common features" of entity-related information.
[0071] The inferred event pattern information may be
provided to model manager 240 and/or used to generate
a project or meeting pattern based prediction regarding
one or more projects inferred from the project entities. In
some embodiments, a corresponding confidence is also
determined for the patterns (or predictions based on the
patterns), as described herein.

[0072] Patterninference engine 230, or its subcompo-
nents, may operate to analyze project entities, including
entity features and optionally personal features, provided
by user activity monitor 280. In some cases, personal
features could correspond to, for example, historical
projects previously identified and/or analyzed with re-
spect to pattern inference engine 230 and/or explicitly
acknowledged or otherwise specified by the user.
[0073] As shown in example system 200, pattern in-
ference engine 230 comprises historical model identifier
231, and project determiner 236. Historical model iden-
tifier 231 is configured to identify a plurality of prior or
current projects for a user, which may be considered for
determining a project and/or meeting pattern. For exam-
ple, personal feature identifier 286 may utilize historical
project identifier 231 to identify project entities and/or
projects from which to extract personal features.

[0074] Projectdeterminer 236 is generally responsible
for determining projects from user databased on patterns
formed in the user data. This can include analyzing
project entities with respectto one or more projects based
on similarities in project entity information, such as entity
features identified by entity feature identifier 285 and op-
tionally personal features identified by personal feature
identifier 286. For example, the patterns can be used to
group or cluster project entities into projects, determine
keywords and/or topics of projects, and update any com-
bination of the forgoing for identified projects. In some
cases, this includes project determiner 236 (or pattern
inference engine 230) determining potential projects that
the user may be associated with by extracting project
topics from the project entity information and analyzing
patterns formed by project entity information in order to
associate project entities with one or more project topics.
As new project entity information becomes available to
the system (e.g., from newly generated and/or received
user data), it can be used to reevaluate and/or update
the determinations made by project determiner 236.
[0075] In some embodiments, project determiner 236
determines project or meeting patterns using pattern in-
ferences logic 235. Pattern inferences logic 235 may in-
clude rules, associations, conditions, prediction and/or
classification models, or pattern inference algorithms.
The pattern inferences logic 235 can take many different
forms depending on the particular project or meeting pat-
tern or the mechanism used to identify a project or meet-
ing pattern, or identify feature similarity among observed
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project entity data to determine the pattern. For example,
some embodiments of pattern inferences logic 235 may
employ machine-learning mechanisms to determine fea-
ture similarity, or other statistical measures to determine
the event data belonging to a set of "example user activ-
ity" that supports the determined project or meeting pat-
tern. In some embodiments, the project or meeting pat-
tern(s) determined by project determiner 236 may be
stored as model patterns 237 and/or provided to model
manager 240, which may determine one or more inferred
user model(s) 252 from the pattern(s).

[0076] Some embodiments of project determiner 236
determine a pattern for projects or meetings (e.g., project
topics) where each project has corresponding historical
values of tracked project or meeting features (variables)
thatform patterns, and where project determiner 236 may
evaluate the distribution of the tracked variables for pat-
terns. These project or meeting features and patterns
may be utilized as personal features used to analyze new
project entities with respect to projects and/or meetings
and/or adjust previously determined associations be-
tween project entities and projects. These project fea-
tures and patterns may also be utilized to personalize
content to users based on the projects and/or meetings,
or otherwise be consumed by the various components
of project management system 200.

[0077] In some cases, the project features are based
on project entities previously associated with the project
by project determiner 236. In one instance, a tracked
variable is associated with a time slot corresponding to
an observed instance of the project. Optionally, the
tracked variable could further be based on entity features
of one or more entities within the time slot. It will be ap-
preciated that, conceptually, many different types of his-
torical values for tracked project features (variables) may
be used. Further, it should be appreciated that the project
determiner 236 may determine patterns for projects
based on any number of features.

[0078] In some implementations, project determiner
236 comprises a multistage classifier in which a project
entity preclassifier classifies project entities by project
topic, a time slot grouper groups, or clusters, time slots
by project entities associated with the time slots, and a
project entity reclassifier reclassifies the project entities
using the project topics by the grouped time slots.
[0079] The project entity preclassifier may extract
project keywords from project entities and group project
entities into project topics corresponding to the keywords.
The keywords can be extracted, for example, from con-
tent of project entities, and/or metadata of project entities,
which can include data object metadata and/or entity fea-
tures. In some implementations, this includes extracting
keywords from text in the content of the data objects rep-
resented by the project entities using text-based extrac-
tion techniques. For example, keywords can be extracted
from emails (e.g., subject line, message body, attach-
ments, and the like), documents accessed during or in
association with meetings, meeting invites or other plan-
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ning or scheduling messages, and the like. It is noted
that any suitable keyword extraction techniques may be
employed.

[0080] In some implementations, project determiner
236 identifies a set of differentiating keywords from the
project entities. This can be accomplished, for example,
based on determining the frequency of text, such as
terms, in a project entity and/or across the project entities
and basing the set of differentiating keywords on the fre-
quency of the text. One suitable approach uses term fre-
quency-inverse document frequency. In some cases, the
differentiating keywords are extracted by applying a clus-
tering algorithm to the text and project entities, and each
differentiating keyword corresponds to a text cluster.
Each text cluster can comprise documents or other
project entities corresponding to the text cluster. Docu-
ment classification algorithms may be utilized in various
approaches (e.g., unsupervised document classifica-
tion).

[0081] Project determiner 236 may identify and/or ex-
tract project topics or concepts from the keywords. Any
suitable approach to converting keywords to topics may
be employed. In some cases, the keywords (e.g., text
clusters) are resolved or mapped to a project topic model.
The project topic model can, in some implementations,
be generated from the project entities, such as by using
a topic model generator that may generate at least some
topics from the differentiating keywords.

[0082] In some implementations, project determiner
236 resolves keywords to project topics using singular
value decomposition (SVD) and non-negative matrix fac-
torization (NMF). SVD may be used as one suitable ap-
proach to reducing the keywords down to the most rele-
vant keywords. NMF may be used as another suitable
approach to reducing the keywords down to the most
relevant keywords in addition to or instead of SVD These
approaches may utilize the text clusters and also may
employ entity features of the project entities associated
with the text clusters. For example, a keyword may be
mapped to a topic based on similarities defined by the
project entities corresponding to the keyword.

[0083] In some cases, the topic models used and/or
generated by project determiner 236 are hierarchical top-
ic models. Using hierarchical topic models, projects and
project entities are tracked and analyzed at various res-
olutions, or granularity. This can be used to present the
projects to users at different resolutions, as well as op-
tionally customizing the resolution to the user and/or al-
lowing the user to select the resolution desired for pres-
entation in various contexts. For example, a project topic
could be "Client Relations," and under that project topic
could be "customer acquisition" and "customer reten-
tion." Under each of those project topics could be project
topics for particular clients.

[0084] In order to group the project entities into topics
based on similarities between the project entities, project
determiner 236 can detect the in-common features be-
tween project entities (e.g., from entity features and/or
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personal features). Project determiner 236 may deter-
mine and/or identify similarities for any type of the various
entity features described above. Project determiner 236
can apply the in-common features as inputs to the ma-
chine-learning algorithms used for topic grouping and/or
generation. For example, project determiner 236 may
generate one or more matrices from the in-common fea-
tures to use as inputs for project entity clustering algo-
rithms (e.g., document clustering).

[0085] To this effect, project determiner 236 may iden-
tify in-common features corresponding to one or more
users (e.g., the user) interacting with a project entity. In
particular, project determiner 236 may identify each
project entity for which it can identify or infer an explicit
interaction based on detected user activity, such as an
event. Examples include detecting user activity corre-
sponding to a user opening a document, attaching a doc-
ument to an email, drafting an email, working in an ap-
plication, and the like. Project determiner 236 can gen-
erate one or more matrices of users and/or contacts per
project entity from the identified features, which can be
input to document clustering algorithms, such as NMF.
[0086] Project determiner 236 may also identify in-
common features corresponding to a project entity ex-
plicitly referencing one or more project entities. In partic-
ular, project determiner 236 may identify each project
entity for which it can identify an explicit reference to an-
other project entity. Examples correspond to documents
attached to an email, documents attached to a meeting,
invitees or participants of the meeting, applications, lo-
cations, or venues mentioned in or linked from emails or
meetings, and the like. Project determiner 236 can gen-
erate one or more matrices of references per project en-
tity from the identified features, which can also be input
to the document clustering algorithms, such as NMF
[0087] Project determiner 236 may also identify in-
common time-related features for the clustering algo-
rithms. For example, each project entity may be associ-
ated with one or more times, time slots, and/or time
stamps (examples have been described above). The
project entities can be grouped into topics based on
project determiner 236 determining one or more similar-
ities between these time stamps. For example, the sim-
ilarity between time-related features may be based on
temporal proximity of the time-related features. This may
be based on the notion that at least some project entities
are more likely to belong to the same project when they
are temporally similar. For instance, documents ac-
cessed concurrently are more likely to be related to the
same project. As another example, emails sent and re-
ceived within an hour are more likely to be related.
[0088] Project determiner 236 may also identify in-
common place-related features for the clustering algo-
rithms. For example, each project entity may be associ-
ated with one or more venues, locations, and/or GPS
coordinates. The similarity between place-related fea-
tures may be based on location proximity of the place-
related features. This may be based on the notion that
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at least some project entities are more likely to belong to
the same project when they are locationally similar. For
instance, people may work on projects in particular loca-
tions. Thus, documents associated with the office are
more likely to be related to the same project. Further,
project entities associated with home might be less likely
to be associated with project entities associated with the
office. For example, those projects may be associated
with personal projects.

[0089] Project determiner 236 can also group time
slots, such as the time slot project entities discussed
above. Project determiner 236 may also group the time
slots based on the project entities associated with these
time slots. For example, project entities related to a time
slot may include project entities used to generate the time
slot, project entities associated with time stamps within
the time slots, events having time stamps within the time
slot, project entities corresponding to detected user ac-
tivity determined to have occurred within the time slot,
andthe like. Nearest neighbor techniques may be applied
to the clustering using entity features of the project enti-
ties in association with particular time slots.

[0090] Project determiner 236 may also reclassify the
project entities it initially classified, as discussed above,
based on the clusters of time slots. In doing so, project
entities may be moved to different topics based on their
corresponding time slots. In further respects, reclassifi-
cation can be based on one or more personal features
of the user, such as those identified by personal feature
identifier 286. These include personal features corre-
sponding to the user’s search history, the user’s role in
an organization, characteristics or semantics derived
from previous project analysis, the user’s position within
an organizational hierarchy, known interests of the user,
and the like.

[0091] Asindicated above, invariousimplementations,
the personal features utilized for reclassifying the project
entities can be based on previous engagement of the
user with other project entities. For example, in some
cases, personal features could correspond to project fea-
tures. These project features could be used to derive a
probability that a project entity corresponds to the project.
The probability may be based on determining project pat-
terns for project entities that are similar to the project
entity. For example, a project pattern for a project may
be accessed based on the project pattern being formed
by project entities that are the same type of project entity
as the project entity (or otherwise identified as similar to
the project entity). As an example, the pattern could be
formed by meeting type project entities where the project
entity corresponds to a meeting. By analyzing the user’'s
historical patterns for a project with respect to a project
entity, project determiner 236 can determine a probabil-
ity, or confidence, that an unclassified project entity cor-
responds to the project.

[0092] To illustrate the forgoing, for a project topic for
drafting a sales agreement, the user may not typically
schedule or participate in meetings, resulting in a low
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probability of a meeting corresponding to the project top-
ic. In contrast, for a project topic for drafting a licensing
agreement, the user may frequently schedule or partici-
pate in meetings, resulting in a high probability of the
meeting corresponding to the project topic. It is noted
that this approach need not be project specific, and
project patterns could be aggregated from different
projects, such as by shared characteristics between the
projects.

[0093] It is noted that for the entity classification and
clustering described, project entities need not be limited
to single project topics and/or time slots. In particular,
associations between project entities and time slots or
project topics can be weighted by strength and can vary
over time. This may be captured using confidence scores
for each project entity. Thus, a single project entity could
be strongly associated with multiple project entities, such
as may be identified by determining weightings for those
project topics that exceed a threshold value, although
one of those project topics may be identified as the prom-
inent project topic based on the project entity having the
highest weighting for that project topic. Theses project
topics need not share a parent-child relationship in a hi-
erarchical topic model. Further, in some cases, project
determiner 236 reclassifies the project entities by adjust-
ing weightings determined during its initial classification.
[0094] Using a project entity reclassifier, project enti-
ties may be shifted to different projects based on asso-
ciated time slots. Further, project entities with weightings
previously too low to associate with any particular project
or project entities not previously analyzed may be asso-
ciated with one or more projects. This approach may be
suitable, for example, for non-textual files, such as audio,
video, or picture files, or other project entity types that
are sparse or lacking in textual content or metadata.
While keyword extraction may be performed on these
types of files, it can be inaccurate and processor inten-
sive. By associating these non-textual project entities
with time slots grouped by projects, they can be accu-
rately associated with projects. For example, in some
embodiments, the keyword extraction is not performed
on these types of project entities.

[0095] Thus, in some embodiments, project determin-
er 236 provides project patterns and associated confi-
dence scores regarding the strength of the project pat-
terns. These project patterns may reflect the likelihood
that a user will follow the pattern for future events. More
specifically, in some embodiments, a corresponding con-
fidence weight or confidence score may be determined
regarding a determined project pattern for a user. The
confidence score may be based on the strength of the
pattern, which may be determined based on the number
of observations (i.e., the number of project entities) used
to determine a project pattern, how frequently the user
activity is consistent with the project pattern, the age or
freshness of the activity observations, the number of sim-
ilar features, types of features, and/or degree of similarity
of the features in common with the activity observations
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that make up the pattern, or similar measurements.
[0096] In some instances, the confidence score may
be considered when providing a determined project pat-
tern to model manager 240. For example, in some em-
bodiments, a minimum confidence score, or weighting,
may be needed before using the project pattern to infer
a project or meeting exists based on the pattern. In one
embodiment, a threshold of 0.6 (or just over fifty percent)
is utilized such that only project patterns having a 0.6 (or
greater) likelihood of predicting user actions with regards
to a project and/or meeting may be provided. Neverthe-
less, where confidence scores and thresholds are used,
determined patterns of project entities with confidence
scores less than the threshold may still be monitored and
updated based on additional project entity observations,
since the additional observations may increase the con-
fidence for a particular pattern.

[0097] In some approaches, bootstrapping is em-
ployed. For example, initial project patterns may not be
sufficiently strong due to insufficient data; however,
project determiner 236 may make a preliminary analysis
of project patterns and update those determinations as
additional data becomes available to system 200. This
additional data may be sufficient to support inferences
that projects exist and/or which project entities belong to
those projects.

[0098] Bootstrapping may be applied, for example, to
the hierarchical classification of project topics. Initially,
data may be sufficient to infer a project topic applies to
the user, but may be insufficient for sub project topics
until additional data is received and/or analyzed by sys-
tem 200 to increase confidence scores for those topics.
Additionally, new keywords may introduce new potential
project topics into the model. In another approach, sev-
eral project topics are identified to apply to the user. Sim-
ilarities are determined between the project topics in or-
der to construct a model. Thus, it should be appreciated
that top-down or bottom-up approaches can be em-
ployed.

[0099] As mentioned previously, model manager 240
uses the various project pattern information from project
pattern inference engine 230 to create and/or update
project models, determine the importance of individual
projects, determine the resolution or granularity of
projects, name projects, and archive projects. As shown
in system 200, model manager 240 includes pattern com-
piler 242, importance determiner 246, resolution deter-
miner 244, project namer 248, and project archiver 249.
[0100] Pattern compiler 242 may operate to compile
one or more project patterns for a user determined by
project determiner 236 or pattern inference engine 230.
In particular, according to a compilation of one or more
project patterns, a project model may be determined and
used to infer project-related aspects for future projects
and/or project entities. In some embodiments, pattern
compiler 242 provides a project model for projects at the
resolution determined by resolution determiner 244
and/or based on the importance of the project determined
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by importance determiner 246. In some embodiments,
pattern compiler 242 also may gather semantic informa-
tion, features, categories, and any other project-related
data/information available via project management sys-
tem 200 for use in the project model.

[0101] Importance determiner 246 is operable to de-
termine the importance of projects. For example, impor-
tance determiner 246 may assign an importance score
to each project topic. The importance score can quantify
the importance of the project topic to the user relative to
other project topics. As another example, importance de-
terminer 246 could assign the importance score to groups
of project topics. This may be suitable where a hierarchi-
calmode is employed. For example, animportance score
may be generated for the project topic at a resolution
selected by and/or inferred for the user (e.g., an impor-
tance score for a parent topic may be used for child top-
ics).

[0102] In some implementations, importance scores
are based on time slots and/or time stamps associated
with the projects, and/or the number of project entities
within the project. More important projects may be in-
ferred for projects having more project entities. Further,
more important projects may be inferred for projects as-
sociated with more time slots. As another example, more
important projects may be inferred projects that have
project entities associated with more recent time stamps
and/or time slots. It should therefore be appreciated that
importance scores for projects can change over time as
new project entities are received and/or processed by
pattern inference engine 230 and/or based on elapsing
time.

[0103] Resolution determiner 244 is operable to deter-
mine project resolution for users. Project resolution can
refer to a level for a project in the hierarchical project
model. By personalizing the resolution to users, projects
can be analyzed at the appropriate level of detail for that
user. Thus, for example, a manger may have a lower
resolution on projects than employees working under the
manager, in order to capture a broad spectrum. In con-
trast, the resolution may be higher and more specific for
those employees in order to focus the data presented to
those users on their tasks.

[0104] This can save processing power, bandwidth,
and other computing resources. For example, fewer de-
tails may be required by the system for tracking project
entities and presenting content to a user at a lower res-
olution. As another example, for content generated using
a higher resolution of a project, the analysis of project
entities and patterns can be narrowed from lower reso-
lutions to reduce processing demands (e.g., there is less
data associated with a child project topic than its parent
so less processing is required).

[0105] In some cases, the resolution for a project may
be at a default resolution: as additional project entities
are analyzed, the system may automatically adjust the
resolution. For example, resolution may be changed
based on importance scores for project topics. In one
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approach, resolution determiner 244 analyzes the impor-
tance score for one or more outliers or project topics
above a standard deviation or otherwise greater than oth-
er projects. Resolution determiner 244 may select the
resolution for various projects based on these outliers.
For example, if a project topic has an importance score
sufficiently greater than each of its child project topics,
resolution determiner 244 may set the resolution to that
project topic. In some cases, where a resolution is set to
a project topic, model manager 240 and pattern compiler
242 process the project at that project topic level, such
that project models for the lower level project topics are
not individually processed and maintained, thereby re-
ducing computing resources. It should be noted that im-
portance scores may still be updated and generated for
each project topic, and may be used to adjust the reso-
lution over time. Further, in some cases, the user may
set the resolution or selectively generate views of the
project at other project levels.

[0106] Project namer 248 may optionally be employed
and is generally responsible for naming or labeling
projects for users. The names can be presented to the
user in association with their corresponding projects to
refer to those projects. In other approaches, names may
not be required. For example, different projects may be
distinguished using a color coding system or other sys-
tem to visually distinguish projects. In some cases, the
names are automatically generated based on the project
topics and/or importance scores. In addition or instead,
a project name may be based on a resolution of the
project for the user (e.g., the project topic at the selected
resolution and/or its subtopics).

[0107] Project namer 248 can generate project names
that are personalized to users. In addition or instead,
project namer 248 can use a system-wide naming
scheme to maintain consistency across users. For ex-
ample, the same project may have the same name for
different users, which could be independent of project
resolution. Itis contemplated that users could additionally
have personalized names for projects, which optionally
may be set or modified by individual users.

[0108] Project archiver 249 is configured to archive
projects overtime. For example, old inferred projects may
be archived based on their importance scores. A project
may be archived based on its importance score falling
below a threshold value over time. This could occur, for
example, based on the system identifying few project en-
tities for the project over a period of time. It is contem-
plated that archiving a project may be based on user
approval and/or direction to archive. Data for an archived
project may be maintained, such as project patterns, in-
ferences, projecttags, and the like. However, new project
entities may be not compared to an archived project,
thereby reducing computing resources utilized to identify
projects and/or assign project entities to projects.
[0109] Some embodiments of the present disclosure
further include using project data elements from other
users (i.e., crowdsourcing data) for determining project
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patterns, project models, and/or relevant supplemental
content to build project models. Accordingly, in an em-
bodiment, project models may incorporate compiled prior
project patterns, crowdsourced event data, detected ex-
isting projects, and current user profile activity, among
other inferred or gathered data, to construct project mod-
els. The generated (or updated) project models may be
stored in user profile 250 associated with the user, such
as in user models 252.

Identifying Meetings and Correlating Meetings with
Projects

[0110] As indicated above, aspects of the present dis-
closure provide for identifying meetings from user data,
and correlating, or associating, identified meetings with
projects, such as those determined using project deter-
miner 236. Meeting analyzer 290 may be used to provide
this functionality to project management system 200. As
shown, meeting analyzer 290 includes meeting identifier
292, meeting tracker 294, context determiner 296, and
meeting correlator 298. In some implementations, meet-
ing analyzer 290 and its various components may be
implemented using user activity monitor 280, pattern in-
ference engine 230, and model manager 240.

[0111] As an overview, meeting identifier 292 is con-
figured to identify meetings from user data. This can in-
clude determining whether a meeting has occurred, will
occur, oris occurring by analyzing the user data. Meeting
tracker 294 is configured to track meetings over time,
such as documents interacted with, conversational top-
ics, and the like. Meeting correlator 298 is configured to
associate meetings identified by meeting identifier 292
with projects, examples of which include projects deter-
mined by project determiner 236. Context determiner 296
is configured to determine and/or provide contextual in-
formation from user data to any of the various constitu-
ents of meeting analyzer 290 to support the various de-
terminations and/or inferences made by those elements.
For example, context determiner 296 may extract con-
textual information meeting identifier 292 may utilize to
identify a meeting, meeting tracker 294 may utilize to
track a meeting, and meeting correlator 298 may utilize
to associate meetings with projects. In some cases, con-
text determiner 296 is implemented using contextual in-
formation extractor 284.

[0112] As mentioned above, meeting identifier 292 is
configured to identify meetings from user data. In some
implementations, meeting identifier 292 identifies meet-
ings using user activity monitor 280. Identifying a meeting
can include identifying a project entity, such as a meeting
entity, using any of the various approaches described
above. For example, project entity identifier 282 may be
utilized to identify the meeting. As described above, in
some cases, a meeting entity can represent a scheduled
meeting, which may be identified based on being asso-
ciated with the user. For example, the meeting could be
identified based on being scheduled in a calendar of the
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user (e.g., an email calendar). In other cases, meeting
identifier 292 may identify a meeting by inferring the
meeting from user data. For example, meeting identifier
292 may infer a meeting using user activity monitor 280,
as described above.

[0113] In various implementations, meeting identifier
292 can identify a meeting based on an analysis of at
least one conversation between at least two users, which
is captured in user data. For example, meeting identifier
292 can determine whether a conversation is part of or
indicates a meeting. This can be used, for example, to
identify unscheduled meetings. A conversation between
users generally includes at least one message directed
by a user (at least one user) to another user (at least one
other user), and at least another message responsive to
the at least one message that is directed by the other
user to the user.

[0114] A conversation that meeting identifier 292 may
analyze can be captured by any suitable digital medium
and in some cases is facilitated by one or more digital
services, such as applications. For example, one or more
digital services may be used to manage and track the
exchange of conversational messages (i.e., the messag-
es that comprise the conversation) between the users.
Examples include instant messaging programs, email
programs, chat programs, video chat programs, Voice
over Internet protocol (VolP) programs, text messaging
programs, conferencing programs, and more. Examples
of the digital mediums include instant messages, emails,
streaming or live video, a video file, streaming or live
audio, an audio file, VolP and/or phone transmissions,
text messages, recordings, records, or logs of any com-
bination of the forgoing, and more.

[0115] Itshould be appreciated that a conversation de-
tectable by meeting identifier 292 (e.g., using user activity
monitor 280) may occur cross-service and/or cross digital
medium. For example, the same conversation could in-
clude a user texting another user and the other user
emailing the user a response. In other cases, meeting
identifier 292 could use transitions to new services to
delineate new conversations and/or meetings. Itis further
noted that meeting identifier 292 can detect a conversa-
tion in real time, as it is occurring (e.g., from streaming
data), and/or after it has completed (e.g., from log data).
For example, a meeting may be detected from an audio
feed of a conversation captured by one or more user
devices (e.g., a mobile phone).

[0116] In some implementations, meeting identifier
292 identifies a meeting based on one or more existing
projects and/or previous meetings. For example, meeting
identifier 292 can identify a meeting by determining sim-
ilarities between the one or more projects (e.g., identified
by project determiner 236) and/or previous meetings and
conversational data of a conversation. As used herein
"conversational data" of a conversation refers to at least
some of the messages comprising the conversation
and/or at least some of the contextual information asso-
ciated with the conversation. Where the similarity to con-
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versational data is sufficiently high, meeting identifier 292
may infer a meeting.

[0117] To determine the similarities, meeting identifier
292 may optionally employ one or more project and/or
meeting models, such as those managed by model man-
ager 240. For example, as indicated above, model man-
ager 240 can determine characteristics of projects and/or
meetings associated with the user from a project and/or
meeting model. As described above, this can be accom-
plished using pattern inference engine 230. The inferred
event pattern information may be provided by pattern in-
ference engine 230 to model manager 240 and/or used
to generate a project or meeting pattern based prediction
regarding one or more projects inferred from the project
entities. In some embodiments, a corresponding confi-
dence score or weighting is also determined for the pat-
terns (or predictions based on the patterns).

[0118] A prediction can represent a characteristic of
one or more projects and/or meetings. Any number of
characteristics may be analyzed for similarity with re-
spect to conversational data of a conversation to infer a
meeting. As indicated above, in some implementations,
one or more meeting models may be maintained and
tracked separate from project models. A meeting model
may capture patterns formed by previous meetings of at
least one user (e.g., identified by meeting identifier 292),
such as the user associated with user profile 250. These
patterns can be formed by entity features of the meetings
(i.e., meeting entities), such as those determined by en-
tity feature identifier 285. Examples of inferred charac-
teristics of meetingsinclude typical meeting times, typical
participants, typical meeting topics, typical meeting loca-
tions or venues, typical devices used during meetings,
typical entities interacted with during the meeting, typical
applications interacted with during the meeting, typical
digital services used for the meeting, and more.

[0119] In some implementations, project models are
not employed and a meeting model can be independent
from any project model. In other cases, a meeting model
may be derived, at least partially, from one or more
project models. In these cases, a meeting model may
capture patterns formed by meetings for one or more
particular projects. For example, a meeting model may
be determined from an aggregate of meeting entities from
each project identified by project determiner 236 for a
user. A characteristic derived from such a model can cor-
respond to a typical feature for a meeting associated with
the user. Thus, when similar to conversational data of a
conversation, the characteristic can indicate a meeting
is likely to exist for the particular user (e.g., a meeting
associated with at least one project model).

[0120] As another example, a meeting model may be
determined from an aggregate of meeting entities from
a subset of the projects (e.g., project topics) identified by
projectdeterminer 236 for auser. A characteristic derived
from such a model can correspond to a typical feature
for a meeting related to the subset of projects (i.e., one
or more projects) associated with the user. Thus, when
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similarto conversational data of a conversation, the char-
acteristic can indicate a meeting related to the particular
subset of projects is likely to exist for the particular user.
[0121] In some implementations, the characteristics of
projects and/or meetings that meeting identifier 292 uses
to identify meetings include characteristic keywords used
in the projects and/or meetings. The keywords can in-
clude individual keywords and/or keyword phrases ex-
tracted from project entities associated with the project
and/or meetings. For example, the characteristic key-
words can include at least some of the differentiating key-
words described above. For example, meeting identifier
292 may identify a meeting for a particular project using
differentiating keywords for that project. As another ex-
ample, the differentiating keywords could correspond to
multiple projects (e.g., by aggregating keywords cross-
project) in order to identify a meeting of any project. As
another approach, the characteristics of each project
may be evaluated separately against user data.

[0122] As mentioned above, the keywords may be
weighted, such as by their frequency of detection in
project entities. The higher the weighting the more rep-
resentative the keyword (or keyword phrase) may be of
a project. In aggregating keywords, these weightings
may be averaged or otherwise combined for a set of key-
words meeting identifier 292 uses to identify meetings.
Further, in some cases, only keywords having a threshold
weighting may be used to identifying meetings. In addi-
tion or instead, meeting identifier 292 could select a pre-
determined number of top-weighted keywords to use to
identify meetings for a project.

[0123] It should be appreciated that characteristic key-
words could similarly be extracted and determined with-
out project models. For example, the keywords could be
determined based on extracting text from project entities
associated with meetings (e.g., scheduled or otherwise
known meetings). Further, it should be appreciated that
the keywords used for identification can change as ad-
ditional project entities are analyzed and additional meet-
ings are identified by meeting identifier 292 using the
keywords.

[0124] Using the aforementioned characteristic key-
words, meeting identifier 292 can identify a meeting
based on a comparison between the characteristic key-
words and one or more keywords context determiner 296
extracts from the conversational data of a conversation.
Where the conversational keywords are sufficiently sim-
ilar to the characteristic keywords, meeting identifier 292
may identify a meeting. For example, it should be appre-
ciated that meeting identifier 292 may base the similarity
on the semantic similarity between keywords (or keyword
phrases), or may use any other suitable approach, such
as keyword matching. Further, in some cases, the deter-
mined similarity level may be updated over time as new
keywords are extracted from the conversational data,
such as during analysis of a real-time conversation.
[0125] Itshould be appreciated that context determiner
296 may provide for extracting the conversational key-
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words from a conversation and/or project entities asso-
ciated with the conversation (e.g., by user activity monitor
280). These project entities may include files accessed
during a conversation, a location of the conversation, ap-
plications opened during the conversation, photos or vid-
eo taken during the conversation, or any event or entity
detectable by user activity monitor 280. It should also be
appreciated that this conversational context may be com-
pared by meeting identifier 292 to corresponding char-
acteristic context of project meetings (e.g., extracted from
patterns formed by project meetings, as described
above) in order identify a meeting associated with a
project. For example, the similarity to typically interacted
with locations, accessed documents, files, and applica-
tions may be used to identify a meeting (e.g., for a par-
ticular project or aggregated projects).

[0126] In some implementations, meeting identifier
292 uses the similarity between conversational data and
characteristics of project and/or meeting models in con-
junction with a passive listening mode (or more generally
a low power mode) on one or more user devices. For
example, the conversational keywords could be acquired
in the passive listening mode, which could be executing
on a user’s cell phone, laptop, desktop, and/or other user
device. In some cases, this passive listening mode is
associated with a digital agent, such as a personal as-
sistant application running on the user device(s).
[0127] In various implementations, the digital agent
may be part of user activity monitor 280, and provide at
least some of the conversation data to meeting identifier
292. The digital agent can be implemented using any
combination of client-side and/or server-side software.
Where passive listening is employed by the digital agent,
in some cases, the client-side software performs passive
listening by processing audio from one or more users. In
some cases, the client-side software further determines
whether to enter into an active listening mode based on
the processing of the audio, such as by identifying one
or more "wake up" keywords (e.g., a keyword phrase)
from the audio. In accordance with implementations of
the present disclosure, meeting identifier 292 can utilize
at least some of the aforementioned characteristic key-
words as "wake up" keywords.

[0128] Conventionally, "wake up" keywords utilized in
passive listening are static. However, as described
above, the characteristic keywords can be dynamic and
further personalized to one or more users. Furthermore,
conventionally, a digital agent determines whether a user
spoke the exact keywords used to enter active listening
mode. However, meeting identifier 292 may, as de-
scribed above, use semantic analysis of the keywords to
identify a meeting and determine to enter an active lis-
tening mode. Additionally, conventionally spoken words
must exactly match the "wake up" keywords. However,
meeting identifier 292 may identify a meeting and deter-
mine to enter active listening mode based on detecting
a subset of many characteristic keywords it evaluates
against the audio, which can correspond to any number
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of projects.

[0129] Meeting identifier 292 may, in some cases, em-
ploy the aforementioned similarity level or score to de-
termine whether to enter active listening mode. For ex-
ample, where the similarity score exceeds a threshold
value, meeting identifier 292 may determine a meeting
exists and enter active listening mode. In other cases,
the similarity score may be determined as a separate
measure from meeting identifier 292 evaluating conver-
sational keywords, or may not be used.

[0130] In the active listening mode (or more generally
higher power mode), the client-side software may option-
ally provide audio received during the active listening
mode to server-side software for processing. Further, the
server-side software may provide one or more instruc-
tions or results of the processing to the client-side soft-
ware in response to the processing. In some cases, the
active listening mode enables meeting tracker 294. The
passive listening mode may more generally be a lower
power mode than the active listening mode. In particular,
the active listening mode may comprise additional
processing load and/or resource utilization on the user
device than the passive listening mode.

[0131] Itis noted that, in some cases, an active listen-
ing mode may be entered into based on an evaluation of
meeting data without first being in a passive listening
mode. For example, for a scheduled or known meeting,
the active listening mode may be enabled based on the
start time of the meeting. In addition or instead, the pas-
sive listening mode may similarly be enabled based on
the start time of the meeting. Also, in some cases, pre-
dictions extracted from project and/or meeting models
may be used to determine whether to enable a listening
mode. For example, where the user is at home, the lis-
tening mode may not be enabled. However, based on
determining that the user is at work, the listening mode
may be enabled. This could generally include enabling
audio capture by a microphone on the user device. Other
factors for automatically enabling the microphone include
characteristic meeting times for the user.

[0132] Using approaches described herein, meeting
identifier 292 can identify a meeting even where it is un-
scheduled in a user calendar. However, when available,
a scheduled meeting could be used to trigger an active
listening mode or as a factor in determining whether to
enter or maintain an active listening mode. For example,
meeting identifier 292 may determine a meeting based
on a proximity of a conversation to a scheduled or known
meeting. As an example, often after ameeting has ended,
users may continue discussion of a project or may dis-
cuss other projections. Further, some users may contin-
ue discussion over other mediums than what was used
for the scheduled meeting, such as a conversation in the
hallway, a phone call, a follow-up email, or an instant
message. Meeting identifier 292 can identify these infor-
mal meetings, thereby capturing information that would
otherwise be lost and unassociated with projects. Thus,
it should be appreciated that conversational keywords
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and/or other conversational data may serve as bridges
to projects.

[0133] Itis noted that any number of similarity scores
may be employed, and meeting identifier 292 may deter-
mine and evaluate project characteristics separately for
each project. This can include meeting identifier 292 de-
termining a separate similarity score for each set of dif-
ferentiating or characterizing keywords and/or other
characteristics of each project. Meeting identifier 292
may identify a meeting where the similarity is sufficiently
high for at least one of the projects (i.e., a meeting only
need be identified in association with a single project).
[0134] Meeting tracker 294 is configured to track an
identified meeting over time, and may be enabled based
on meeting identifier 292 identifying a meeting. Meeting
tracker 294 may, for example, update the similarity
scores of projects as the meeting progresses and/or de-
termine new similarity scores between conversational
data of a conversation comprising the meeting and
project characteristics.

[0135] Insome cases, meetingtracker294 utilizes con-
text determiner 296 for speech recognition of the meet-
ing. In some implementations, the speech recognition
uses a predetermined speech vocabulary of one or more
users associated with the meeting. The predetermined
speech vocabulary can aid in understanding specific con-
versation topics and other information spoken during the
meeting. For example, context determiner 296 may pre-
pare in advance of the meeting relevant speech vocab-
ulary of the user. The speech vocabulary can be used to
identify keywords or other information spoken by the user
and/or other users in the meeting. For each user, context
determiner 296 may take audio samples of the user’s
speech and derive the speech vocabulary for the user to
use in speech identification. The speech vocabulary can
be implemented as feature vectors representing the us-
er’s audible speech when speaking specific words, such
as the characteristic keywords of projects. Based on
meeting identifier 292 identifying the meeting, context
determiner 296 may retrieve the pre-prepared vectors
for use in the speech-to-text translation of the conversa-
tion.

[0136] In some implementations, context determiner
296 may determine the speech vocabulary based on con-
versational data or other meeting data. Forexample, con-
text determiner 296 could select the vocabulary from
meeting context including a meeting topic, meeting ac-
tivities, and other meeting metadata. The speech vocab-
ulary can include speech (phoneme) vectors with rele-
vant dates, relevant keywords, relevant participants’
names, and other information extracted in association
with the meeting. Speech vectors may be provided for
each user associated with the meeting, as available. Us-
ing the speech vectors can significantly improve speech
recognition of the meeting, as well as reduce the process-
ing required for speech-to-text translation. For example,
the contextually relevant speech vectors represent words
that are more likely to be used in the context of the iden-
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tified meeting. Therefore, they can be effectively lever-
aged for word disambiguation and recognition for the
meeting.

[0137] In some implementations, meeting tracker 294
maintains one or more groups of meeting entities asso-
ciated with the meeting or conversation as contextual
information of the meeting. This can include documents,
files, events, and/or any type of information described
herein as project entities. Meeting tracker 294 may op-
tionally assign or associate time stamps to these entities
corresponding to references by a participant in the meet-
ing (e.g., by speech) to the entities, or user interactions
with the entities detected by user activity monitor 280.
[0138] In some implementations, meeting tracker 294
determines a set of meeting keywords from the meeting
data. Meeting tracker 294 may optionally use the con-
versational keywords, when available. The set of meeting
keywords can be extracted from conversational data of
the meeting, such as the conversation and/or contextual
information associated with the conversation. For exam-
ple, the keywords can be extracted from the documents,
attachments, applications, and the like accessed during
or otherwise associated with the meeting. The set of key-
words can be determined similar to the differentiating
keywords of projects described above, and therefore is
not described in detail. Further, a set of the meeting key-
words can be updated as new words are added to the
conversation and/or conversational data and meeting
tracker 294 analyses that data.

[0139] Meeting tracker 294 can determine one or more
meeting topics from the meeting keywords (e.g., keyword
phrases) and/or other conversational data. In some cas-
es, this can be accomplished similar to determining
project topics, described above. For example, the project
topic model used to determine project topics may be used
to determine meeting topics. In various implementations,
meeting tracker 294 may attempt to map the meeting
keywords to project topics in the project topic model
and/or the existing project topics identified by project de-
terminer 236. As the meeting keywords are updated,
meeting tracker 294 may also update the determined
meeting topics. In some cases, meeting tracker 294 may
determine the meeting corresponds to more than one
topic.

[0140] Insome cases, meeting tracker 294 can identify
shifts in project topics being discussed or otherwise rel-
evant to the meeting topic. Optionally, meeting tracker
294 may associate one or more times (e.g., a time range)
with each meeting topic, corresponding to a time(s)
where meeting tracker 294 determines the meeting topic
is relevant to the meeting. Meeting tracker 294 could ac-
complish meeting topic and/or other meeting character-
istic progression, forexample, using state-based tracking
and associating the temporal information with the states.
Meeting tracker 294 may optionally determine the times
for project topics based on the time stamps of the entities
in the groups of meeting entities identified with respect
to the meeting.
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[0141] It will be appreciated that other conversational
data can be utilized as factors in assigning meetings to
topics in addition to or instead of the keywords. For ex-
ample, each project topic may have a predetermined
probability of corresponding to a meeting, which can be
used as one of the factors. In some cases, the probability
could correspond to the importance score of the project.
In addition or instead, the probability could be based on
determining a frequency that the project topic corre-
sponds to past meetings. For example, the probability
for a given project could correspond to a number of past
meetings (project entities) assigned to the project.
[0142] It should be appreciated that in various imple-
mentations, the project topics that the keywords are
mapped to are personal to a user. Therefore, the different
project topics may be inferred from the same meeting for
different users. Further, due to the adaptive nature of
project topics, different project topics may be identified
for the same user at different points in time.

[0143] Meeting tracker 294 may optionally tag the
meeting with one or more time stamps. For example,
meeting tracker 294 may optionally determine a time slot
for the meeting. The start time may correspond to a time
at which meeting identifier 292 identified the meeting,
and/or a time corresponding to the conversation or con-
versational context used to identify the meeting. Meeting
tracker 294 may also determine an end time of the meet-
ing, such as based on an analysis of the conversation.
Each time slot may be associated with a project entity
representing a meeting.

[0144] As mentioned above, meeting correlator 298 is
configured to associate meetings identified by meeting
identifier 292 with projects. For example, meeting corre-
lator 298 may assign each meeting to the project topic(s)
identified by meeting tracker 294 as a project entity of
the project (e.g., by tagging the project entity with the
project). Further, each meeting entity associated with the
meeting may also be tagged with or assigned to the
project. In some implementations, meeting correlator298
is implemented using entity tagger 268, which is later
described in additional detail.

[0145] Interface manager 260 is generally responsible
for facilitating the consumption of data generated from
projectand meeting patterns and/or models by consumer
applications or services. In some embodiments, interface
manager 260 operates in conjunction with presentation
component 220 to provide a user interface for providing
and/or interacting with data of an identified project or
meeting. In doing so, content can be personalized to the
user based on the projects and meetings associated with
the user. Presentation component 220 generally oper-
ates to render various user interfaces or otherwise pro-
vide information generated by project management sys-
tem 200 and the components thereof in a format that can
be displayed on a user device. By way of example, pres-
entation component 220 may render a project or meeting
management service interface for receiving project and
meeting settings, which may be stored in user preferenc-
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es 254. Examples of the settings have been described
above and include project resolutions, project names or
nicknames, and the like. Presentation component 220
may further render a project or meeting informational
service for presenting project and meeting details pro-
vided by interface manager 260.

[0146] Embodiments of interface manager 260, and/or
its subcomponents, may run on a single computing de-
vice, across multiple devices, or in the cloud. For exam-
ple, in one embodiment where interface manager 260
operates in conjunction with features provided by Micro-
soft® Exchange, interface manager 260 may reside, at
least in part, on an Exchange server, which may be em-
bodied as server 106 in FIG. 1. Further, presentation
component 220 may at least partially be embodied as
user device 102a.

[0147] Interface manager 260 includes history deter-
miner 262, message gateway 264, search interface 266,
and entity tagger 268. Entity tagger 268 is operable to
tag project entities with corresponding projects. Tagging
a project entity can include storing a project’s tag in the
project entity in association with the project. This can
include a project identifier, a project name (as described
above), an importance indicator (e.g., corresponding to
the project’'s importance score), a confidence score for
each project (e.g., a level of confidence the project entity
corresponds to the project), and/or a project resolution
level or project hierarchy indicator. In some cases, entity
tagger 268 tags projects with a subset of identified
projects, such as those having the highest importance
scores in conjunction with the importance scores exceed-
ing a threshold value.

[0148] Presentation component 220 can utilize the
project tags to present the projects and meetings to us-
ers. For example, a project or meeting may be displayed
in association with information from its project tag, such
asits projectname. Further, presentation component 220
may present the project or meeting based on its project
resolution level and importance level or score.

[0149] History determiner 262 is operable to provide
project summaries, analysis, and efficiency suggestions,
which can be presented by presentation component 220.
To do so, pattern inference engine 230 can analyze
project features corresponding to project time slots and
corresponding project entities. History determiner 262
may further surface suggested applications based on
project history, such as frequently used applications de-
tected from user activity.

[0150] History determiner 262 can identify the times
the user worked on or will work on a project and expose
it to the user. This could include generating a summary
of projects and time over a user-specified time period
(e.g., weekly, monthly, daily). History determiner 262 can
employ search interface 266 for project-based queries,
which is described below in additional detail. History de-
terminer 262 could also process time-related queries
against projects, such as determining when a user first
worked on a project or surfacing documents based on
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the project’s lifecycle, allowing the user to understand
the project lifecycle.

[0151] It is noted that history determiner 262 can be
forward looking. For example, project entities may be in-
corporated into the project history that have not yet oc-
curred or elapsed. Thus, a user may request or otherwise
be provided with a summary for a project(s) of an upcom-
ing week, day, or other time period.

[0152] In some implementations, history determiner
262 summarizes the meetings provided by meeting an-
alyzer 290. The summary can include, for example, a
timing corresponding to when meeting identifier 292 iden-
tified the meeting, such as atiming of an awakening event
(e.g., enabling active listening mode). The summary may
also include at least some of the keywords and/or other
conversational data corresponding to the awakening
event (e.g., the conversational data having a threshold
similarity with the project characteristics). In addition or
instead, the summary could include at least some of the
meeting keywords that were mapped to the project top-
ic(s). The summary can also include one or more lists of
entities and one or more indications of how those entities
were associated with the meeting. For example, lists of
documents accessed during the meeting, lists of partic-
ipants detected from an analysis of the conversation, etc.
Another example includes one or more summarizations
of the conversation of the meeting, optionally grouped
by project topic and/or keywords.

[0153] Message gateway 264 is operable to act as a
gateway to messages and notifications being presented
to the user. Message gateway 264 can, in some imple-
mentations, monitor and analyze incoming messages
and notifications and determine whether to permit those
communications to be presented on a user device. To
do so, message gateway 264 may determine whether a
communication corresponds to one or more particular
projects. For example, message gateway 264 can deter-
mine whether to block or permit one or more communi-
cations from being presented based on which projects
they correspond to or to which they fail to correspond.
Todo so, message gateway 264 may analyze a message
with respect to known project entities identified for a
project, including whether the message corresponds to
a contact, includes one or more project keywords or
terms, and the like.

[0154] In some cases, message gateway 264 blocks
or permits the one or more communications (e.g., emails,
phone calls, text messages, push notifications) based on
determining that the user is engaged in the project. For
example, identified project relevant communications can
be presented and the non-project relevant communica-
tions that are identified may be blocked from presenta-
tion. Message gateway 264 may determine the user is
engaged in the project via various approaches. In some
cases, message gateway 264 may determine the user
is in a meeting corresponding to the project based on the
meeting being identified by meeting identifier 292. As an-
other example, message gateway 264 could make such
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a determination by comparing user activity (e.g., current
activity or previous) with respect to project features. This
can include determining a probability the user will be or
is engaged in the project. For example, detected inter-
actions with applications, contacts, and/or time periods
(e.g., day of week, time of day, week of month or year,
month of years, etc.) frequently associated with a project
canindicate the user is engaged in the project. In addition
orinstead, the user may explicitly label a meeting or time
slot with a project tag that message gateway 264 uses
to identify project engagement.

[0155] Search interface 266 is operable to facilitate
processing of searches with respect to projects and
meetings. For example, search interface 266 can proc-
ess search queries against project tags and/or meeting
data (e.g., meeting keywords and/or meeting summa-
ries). This can allow, for example, a user via presentation
component 220 to search for each file related to one or
more particular projects or meetings, which may option-
ally specify a particular project entity type for search re-
sults. As another example, a user can search for project
entities related to a meeting based on the time slot and/or
conversational data of the meeting. For example, the us-
er could provide the time-based natural language query
"show me the document | discussed in the meeting." The
search results can be presented on a user device asso-
ciated with the user. In some cases, search interface 266
ranks project entities against search queries. For exam-
ple, search interface 266 can rank project entities by their
confidence scores and/or importance scores. Optionally,
searchinterface 266 processes search queries that spec-
ify one or more time periods or ranges to search for
project entities. In implementations where time slots are
clustered to projects and meetings, these queries can
efficiently be resolved with low processing requirements.
[0156] In some cases, search interface 266 may re-
trieve search results based on an analysis of conversa-
tional data of a meeting (e.g., the conversation). For ex-
ample, during a meeting, search interface 266 could au-
tomatically generate one or more search queries from
the conversational data. The searchresults (e.g., a single
result) of the query or queries may automatically be pre-
sented on a user device during the meeting. Thus, a user
may refer to a document, and search interface 266 may
automatically determine and presentthe document to the
user. When a user later refers to another document or
file (e.g., project entity), it may similarly be identified (e.qg.,
based on the currently inferred project topic) and pre-
sented.

[0157] Search interface 266 can also operate to per-
sonalize other types of searches to users. For example,
web search, document searches, contact searches, and
the like can be personalized based on project data such
as meetings. For example, search entities can be com-
pared to project features and/or entities (e.g., meetings)
and the ranking of the search entities can be based on
their similarities to the project data. In further respects,
these searches could in some cases be performed by a

10

15

20

25

30

35

40

45

50

55

22

42

personal assistant running on a user device, such as to
interpret a user command or query, or otherwise return
results to the user input based on processing the input
against project data. As an example, suppose a user pro-
vides a voice command, "Call John." Assume the user
has many contacts named John. Search interface 266
can determine the user is or will be engaged in a project
(e.g., meeting), as described above, and further resolve
the command to "John Smith," based on determining that
contact corresponds to the project (e.g., that contact may
be a project entity associated with the project). Thus, the
user need not specify additional details about the subject
of the query in the command. This can, for example, re-
duce the bandwidth and storage size required to transmit
the voice commands to the server, as well as avoid follow-
up user prompts and/or user commands.

[0158] In some embodiments, information from project
or meeting models may be displayed or made accessible
via interface manager 260 and presentation component
220. A user may be able to access aspects of and view
his or her project or meeting models. This may provide
an opportunity for the user to see patterns and trends
that may be reflected in their models. Further, in some
instances, the models of other user profiles and/or ag-
gregated models (which may remove identifying informa-
tion, in some instances) may also be generated for dis-
play. Moreover, some embodiments of the invention may
construct a complementary or shadow calendar for one
or more users, based on the associations between
projects and time slots, which may be displayed to one
or more users.

[0159] In further respects, history determiner 262 may
identify a new or recent participant to join a project. For
example, the participant may be detected in a meeting
(e.g., conversation). Based on history determiner 262 de-
termining the participant does not correspond to a char-
acteristic project participant, interface manager 260 may
provide access to one or more documents or files, sum-
maries, or other information associated with the project.
This could include automatically sharing the data with
the user and/or providing one or more links to the infor-
mation.

[0160] Turning now to FIG. 3, a flow diagram is provid-
ed that illustrates method 300 for associating meetings
with projects in accordance with implementations of the
present disclosure. As shown at block 302, method 300
includes evaluating similarity between a conversation
and keywords. For example, meeting analyzer 290 can
evaluate a similarity between a conversation between
two or more users and a set of keywords characterizing
at least one project corresponding to user models 252
associated with a user of the two or more users. User
activity monitor 280 may capture the conversation cap-
tured from sensor data.

[0161] At block 304, method 300 includes activating a
listening mode based on the similarity. For example,
based on the similarity, meeting analyzer 290 can acti-
vate a listening mode on a user device associated with
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the user.

[0162] At block 306, method 300 includes generating
contextual information from the activated listening mode.
For example, meeting analyzer 290 can generate con-
textual information associated with the conversation from
portions of the sensor data provided by the activated lis-
tening mode.

[0163] At block 308, method 300 includes assigning a
meeting to a project based on the contextual information.
Forexample, meeting analyzer 290 can assign a meeting
corresponding to the conversation to a project (e.g., from
user models 252) associated with the user based on the
contextual information.

[0164] At block 310, method 300 includes personaliz-
ing content based on the assignment. For example, in-
terface manager 260 can personalize content to the user
based on the assignment of the meeting to the project.
The personalized content can be presented on a user
device using presentation component 220.

[0165] As used herein, personalizing content to a user
refers to generating content or providing content based
on information corresponds to user data associated with
the user. Examples of the information include any of the
various information stored in user profile 250 associated
with the user, such as information corresponding to
search results of a search on project entities using project
tags. For example, content may be generated and/or pro-
vided to the user based on the user being associated
with a project and/or a project entity. Content may be
generated or provided based on information derived from
any of the various information stored in user profile 250,
such as inferred information.

[0166] Examples of personalized content are de-
scribed throughout and could comprise, for example, any
of the various content provided by presentation compo-
nent 220 (e.g., information populating a user interface)
which in addition to what has been described above, can
include values for fields in a template, such as a content
card, an email, a push natification, a text message, or
other message or visualization, which may be provided
to the user. This could include suggestions, recommen-
dations, and the like that are generated based on the
user data.

[0167] With reference to FIG. 4, a flow diagram is pro-
vided that illustrates method 400 for associating meet-
ings with projects in accordance with implementations of
the present disclosure. At block 402, method 400 in-
cludes identifying a meeting based on a comparison be-
tween conversational data of a conversation and a set
of meeting characteristics. For example, meeting ana-
lyzer 290 can identify a meeting based on a comparison
between conversational data of a conversation between
two or more users and a set of meeting characteristics
determined from at least one pattern formed by a plurality
of meetings associated with a user of the two or more
users, the conversation captured by sensor data from at
least one user device.

[0168] At block 404, method 400 includes enabling a
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listening mode based on the identifying of the meeting.
For example, meeting analyzer 290 can, based on the
identifying of the meeting, enable a listening mode on a
user device associated with the user.

[0169] Atblock 406, method 400 includes determining
a set of keywords associated with the meeting using the
enabled listening mode. For example, meeting analyzer
290 can determine a set of keywords associated with the
meeting from a speech-to-text translation provided by
the enabled listening mode.

[0170] Atblock408, method 400 includes mapping the
set of keywords to a project. For example, meeting ana-
lyzer 290 can map the set of keywords to a project as-
sociated with the user.

[0171] At block 410, method 400 includes assigning
the meeting to the project based on the mapping. For
example, meeting analyzer 290 can assign the meeting
to the project based on the mapping.

[0172] At block 412, method 400 includes personaliz-
ing content based on the assignment. For example, in-
terface manager 260 can personalize content to the user
based on the assignment of the meeting to the project.
The personalized content can be presented on a user
device using presentation component 220.

[0173] With reference to FIG. 5, a flow diagram is pro-
vided that illustrates method 500 for associating meet-
ings with projects in accordance with implementations of
the present disclosure. At block 502, method 500 in-
cludes identifying project entities. For example, project
entity identifier 282 can identify project entities based on
user activity data corresponding to sensor data associ-
ated with a user.

[0174] Atblock 504, method 500 includes grouping the
project entities into projects. For example, project deter-
miner 236 can extract topics from the project entities and
associate the project entities with the project topics.
[0175] At block 506, method 500 includes extracting a
set of characteristic keywords for each project. For ex-
ample, project determiner 236 can extract a respective
set of characteristic keywords from the project entities
for each project of the projects.

[0176] Atblock 508, method 500 includes determining
a similarity between the set of characteristic keywords
and conversational data for each project. For example,
meeting analyzer 290 can determining a similarity be-
tween the respective set of characteristic keywords for
each of the projects to conversational data of a conver-
sation of a meeting between users.

[0177] Atblock 510, method 500 includes assigning a
meeting to a given project based on the determined sim-
ilarity. For example, meeting analyzer 290 can assign
the meeting to a given project of the projects as a project
entity based on the determined similarity for the given
project.

[0178] At block 512, method 500 includes personaliz-
ing content based on the assignment. For example, in-
terface manager 260 can personalize content to the user
based on the assignment of the meeting to the project.
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The personalized content can be presented on a user
device using presentation component 220 such as by
transmitting the personalized content to the user device
and presenting the content in association with the user,
as one example.

[0179] Having described various embodiments of the
invention, an exemplary computing environment suitable
for implementing embodiments of the invention is now
described. With reference to FIG. 6, an exemplary com-
puting device is provided and referred to generally as
computing device 600. The computing device 600 is but
one example of a suitable computing environment and
is not intended to suggest any limitation as to the scope
of use or functionality of the invention. Neither should the
computing device 600 be interpreted as having any de-
pendency or requirement relating to any one or combi-
nation of components illustrated.

[0180] Embodiments of the invention may be de-
scribed in the general context of computer code or ma-
chine-useable instructions, including computer-useable
or computer-executable instructions, such as program
modules, being executed by a computer or other ma-
chine, such as a personal data assistant, a smartphone,
a tablet PC, or other handheld device. Generally, pro-
gram modules, including routines, programs, objects,
components, data structures, and the like, refer to code
that performs particular tasks or implements particular
abstract data types. Embodiments of the invention may
be practiced in a variety of system configurations, includ-
ing handheld devices, consumer electronics, general-
purpose computers, more specialty computing devices,
etc. Embodiments of the invention may also be practiced
in distributed computing environments where tasks are
performed by remote-processing devices that are linked
through a communications network. In a distributed com-
puting environment, program modules may be located in
both local and remote computer storage media including
memory storage devices.

[0181] Withreference to FIG. 6, computing device 600
includes a bus 610 that directly or indirectly couples the
following devices: memory 612, one or more processors
614, one or more presentation components 616, one or
more input/output (I/O) ports 618, one or more I/O com-
ponents 620, and an illustrative power supply 622. Bus
610 represents what may be one or more busses (such
as an address bus, data bus, or combination thereof).
Although the various blocks of FIG. 6 are shown with
lines for the sake of clarity, in reality, these blocks rep-
resent logical, not necessarily actual, components. For
example, one may consider a presentation component
such as a display device to be an I/0O component. Also,
processors have memory. The inventors hereof recog-
nize that such is the nature of the art and reiterate that
the diagram of FIG. 6 is merely illustrative of an exem-
plary computing device that can be used in connection
with one or more embodiments of the present invention.
Distinction is not made between such categories as
"workstation," "server," "laptop," "handheld device," etc.,
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as all are contemplated within the scope of FIG. 6 and
with reference to "computing device."

[0182] Computing device 600 typically includes a va-
riety of computer-readable media. Computer-readable
media can be any available media that can be accessed
by computing device 600 and includes both volatile and
nonvolatile media, removable and non-removable me-
dia. By way of example, and not limitation, computer-
readable media may comprise computer storage media
and communication media. Computer storage media in-
cludes both volatile and nonvolatile, removable and non-
removable media implemented in any method or tech-
nology for storage of information such as computer-read-
able instructions, data structures, program modules, or
other data. Computer storage media includes, but is not
limited to, RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, digital versatile disks
(DVDs) or other optical disk storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic
storage devices, or any other medium which can be used
to store the desired information and which can be ac-
cessed by computing device 600. Computer storage me-
dia does not comprise signals per se. Communication
media typically embodies computer-readable instruc-
tions, data structures, program modules, or other data in
a modulated data signal such as a carrier wave or other
transport mechanism and includes any information de-
livery media. The term "modulated data signal" means a
signal that has one or more of its characteristics set or
changed in such a manner as to encode information in
the signal. By way of example, and not limitation, com-
munication media includes wired media, such as a wired
network or direct-wired connection, and wireless media,
such as acoustic, RF, infrared, and other wireless media.
Combinations of any of the above should also be included
within the scope of computer-readable media.

[0183] Memory 612 includes computer storage media
in the form of volatile and/or nonvolatile memory. The
memory may be removable, non-removable, or a com-
bination thereof. Exemplary hardware devices include
solid-state memory, hard drives, optical-disc drives, etc.
Computing device 600 includes one or more processors
614 that read data from various entities such as memory
612 or /0 components 620. Presentation component(s)
616 presents data indications to a user or other device.
Exemplary presentation components include a display
device, speaker, printing component, vibrating compo-
nent, and the like.

[0184] The I/O ports 618 allow computing device 600
to be logically coupled to other devices, including I/O
components 620, some of which may be built in. lllustra-
tive components include a microphone, joystick, game
pad, satellite dish, scanner, printer, wireless device, etc.
The 1/0 components 620 may provide a natural user in-
terface (NUI) that processes air gestures, voice, or other
physiological inputs generated by a user. In some in-
stances, inputs may be transmitted to an appropriate net-
work element for further processing. An NUI may imple-
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ment any combination of speech recognition, touch and
stylus recognition, facial recognition, biometric recogni-
tion, gesture recognition both on screen and adjacent to
the screen, air gestures, head and eye tracking, and
touch recognition associated with displays on the com-
puting device 600. The computing device 600 may be
equipped with depth cameras, such as stereoscopic
camera systems, infrared camera systems, RGB camera
systems, and combinations of these, for gesture detec-
tion and recognition. Additionally, the computing device
600 may be equipped with accelerometers or gyroscopes
that enable detection of motion. The output of the accel-
erometers or gyroscopes may be provided to the display
of the computing device 600 to render immersive aug-
mented reality or virtual reality.

[0185] Some embodiments of computing device 600
may include one or more radio(s) 624 (or similar wireless
communication components). The radio 624 transmits
and receives radio or wireless communications. The
computing device 600 may be a wireless terminal adapt-
ed to receive communications and media over various
wireless networks. Computing device 600 may commu-
nicate via wireless protocols, such as code division mul-
tiple access ("CDMA"), global system for mobiles
("GSM"), or time division multiple access ("TDMA"), as
well as others, to communicate with other devices. The
radio communications may be a short-range connection,
along-range connection, oracombination of both a short-
range and a long-range wireless telecommunications
connection. When we refer to "short" and "long" types of
connections, we do not mean to refer to the spatial rela-
tion between two devices. Instead, we are generally re-
ferring to short range and long range as different cate-
gories, or types, of connections (i.e., a primary connec-
tion and a secondary connection). A short-range connec-
tion may include, by way of example and not limitation,
a Wi-Fi® connection to a device (e.g., mobile hotspot)
that provides access to a wireless communications net-
work, such as a WLAN connection using the 802.11 pro-
tocol; a Bluetooth connection to another computing de-
vice is a second example of a short-range connection,
or a near-field communication connection. A long-range
connection may include a connection using, by way of
example and notlimitation, one or more of CDMA, GPRS,
GSM, TDMA, and 802.16 protocols.

[0186] Embodiments of the present invention have
been described with the intent to be illustrative rather
than restrictive. Alternative embodiments will become
apparent to readers of this disclosure after and because
of reading it. Alternative means of implementing the
aforementioned can be completed without departing
from the scope of the claims below.

Claims

1. A computer-implemented system comprising:
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one or more sensors configured to provide sen-
sor data from at least one user device;

one or more processors; and

one or more computer storage media storing
computer-useable instructions that, when exe-
cuted by the one or more processors, implement
a method comprising:

evaluating (302), in a passive listening
mode by client-side software on a user de-
vice, a similarity between a conversation
between two or more users and a set of key-
words characterizing atleast one project as-
sociated with a user of the two or more us-
ers, the conversation captured by the sen-
sor data;

based on the similarity, activating (304) an
active listening mode on the user device as-
sociated with the user wherein the activat-
ing of the active listening mode switches the
user device from a lower power listening
mode to a higher power listening mode, and
the client-side software provides audio re-
ceived during the active listening mode to
server-side software for processing and the
server-side software provides one or more
instructions or results of the processing to
the client-side software in response to the
processing, the method further comprising:

generating (306) contextual informa-
tion associated with the conversation
from portions of the sensor data provid-
ed by the active listening mode;
assigning (308) a meeting correspond-
ing to the conversation to a project as-
sociated with the user and tagging doc-
uments, files, and participants to the
project based on the contextual infor-
mation; and

personalizing (310) content to the user
based on the assignment of the meet-
ing to the project.

The computer-implemented system of claim 1,
wherein the set of keywords characterizing the at
least one project is extracted from a plurality of
project entities assigned to the at least one project.

The computer-implemented system of claim 1,
wherein the evaluating the similarity analyzes a por-
tion of the conversation provided by a passive listen-
ing mode of the user device for the similarity.

The computer-implemented system of claim 1,
wherein the generating of the contextual information
comprises:
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identifying a plurality of meeting entities based
on user interactions with the meeting entities
during the conversation; and

extracting at least some of the contextual infor-
mation from the plurality of meeting entities.

The computer-implemented system of claim 1, fur-
ther comprising:

identifying a plurality of meeting entities based
on user interactions with the meeting entities
during the conversation; and

assigning at least some of the identified plurality
of meeting entities to the project based on the
contextual information.

The computer-implemented system of claim 1,
wherein the contextual information comprises at
least one keyword extracted from conversational da-
ta of the conversation, and the assigning of the meet-
ing comprises mapping the at least one keyword to
a project topic representing the project.

The computer-implemented system of claim 1,
wherein the set of keywords characterizing the at
least one project comprises at least one keyword
phrase.

The computer-implemented system of claim 1, fur-
ther comprising, for each project of a plurality of
projects associated with the user, evaluating simi-
larities between the conversation and a respective
set of keywords characterizing the project, wherein
the activating the listening mode is based on the eval-
uating of the similarities.

The computer-implemented system of claim 1,
wherein the at least one project does not comprise
the project.

The computer-implemented system of claim 1,
wherein the conversation is provided as audio from
at least one microphone associated with the user
device.

One or more computer storage devices storing com-
puter-useable instructions that, when used by one
or more computing devices, cause the one or more
computing devices to perform a method comprising:

evaluating (302), in a passive listening mode by
client-side software on a user device, a similarity
between a conversation between two or more
users and a set of keywords characterizing at
least one project associated with a user of the
two or more users, the conversation captured
by sensor data;

based onthe similarity, activating (304) an active
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listening mode on the user device associated
with the user wherein the activating of the active
listening mode switches the user device from a
lower power listening mode to a higher power
listening mode, and the client-side software pro-
vides audio received during the active listening
mode to server-side software for processing and
the server-side software provides one or more
instructions or results of the processing to the
client-side software in response to the process-
ing, the method further comprising:

generating (306) contextual information as-
sociated with the conversation from por-
tions of the sensor data provided by the ac-
tivated listening mode;

assigning (308) a meeting corresponding to
the conversation to a project associated
with the user and tagging documents, files,
and participants to the project based on the
contextual information; and

personalizing (310) content to the user
based on the assignment of the meeting to
the project.

The one or more computer storage devices of claim
11, performs the method further comprising deter-
mining a set ofkeywords associated with the meeting
from a speech-to-text translation provided by the en-
abled listening mode.

The one or more computer storage devices of claim
11 or claim 12, performs the method further compris-
ing identifying of the meeting based on a comparison
between conversational data of a conversation be-
tween two or more users and a set of meeting char-
acteristics determined from at least one pattern
formed by a plurality of meetings associated with a
user of the two or more users.

The one or more computer storage devices of claim
13, wherein the plurality of meetings are project en-
tities of a project assigned to the users.

Patentanspriiche

1.

Computerimplementiertes System, umfassend:

einen oder mehrere Sensoren, die so ausgelegt
sind, dass sie Sensordaten von mindestens ei-
ner Benutzervorrichtung liefern;

einen oder mehrere Prozessoren; und

ein oder mehrere Computerspeichermedien,
die computernutzbare Anweisungen speichern,
die, wenn sie von dem einen oder den mehreren
Prozessoren ausgefiihrt werden, ein Verfahren
implementieren, welches umfasst:
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Beurteilen (302), in einem passiven Zuhor-
modus durch clientseitige Software auf ei-
ner Benutzervorrichtung, einer Ahnlichkeit
zwischen einer Konversation unter zwei
oder mehr Benutzern und einem Satz von
Schlisselwortern, die mindestens ein Pro-
jekt, das mit einem Benutzer aus den zwei
oder den mehreren Benutzern verknipftist,
charakterisieren, wobei die Konversation
von den Sensordaten erfasst wird;
Aktivieren (304), auf Basis der Ahnlichkeit,
eines aktiven Zuhérmodus auf der mit dem
Benutzer verknipften Benutzervorrichtung,
wobei das Aktivieren des aktiven Zuhérmo-
dus die Benutzervorrichtung aus einem leis-
tungsarmeren Zuhérmodus in einen leis-
tungsstarkeren Zuhérmodus umschaltet,
und die clientseitige Software Audio, das
wahrend des aktiven Zuhérmodus empfan-
gen wird, zur Verarbeitung an serverseitige
Software liefert, und die serverseitige Soft-
ware in Reaktion aufdie Verarbeitung ein(e)
oder mehrere Anweisungen oder Ergebnis-
se der Verarbeitung an die clientseitige
Software liefert, wobei das Verfahren weiter
umfasst:

Erzeugen (306) von Kontextinformati-
onen, die mit der Konversation ver-
knlpft sind, anhand von Teilen der
Sensordaten, die von dem aktiven Zu-
hérmodus geliefert werden;

Zuordnen (308) einer Besprechung,
die der Konversation entspricht, zu ei-
nem Projekt, das mit dem Benutzer ver-
knlpft ist, und Verschlagworten von
Dokumenten, Dateien und Teilneh-
mern des Projekts auf Basis der Kon-
textinformationen; und
Personalisieren (310) von Inhalt firden
Benutzer auf Basis der Zuordnung der
Besprechung zu dem Projekt.

Computerimplementiertes System nach Anspruch
1, wobeider Satz von Schlliisselwortern, die das min-
destens eine Projekt charakterisieren, aus einer
Vielzahl von Projekteinheiten, die dem mindestens
einen Projekt zugeordnet sind, extrahiert wird.

Computerimplementiertes System nach Anspruch
1, wobei das Beurteilen der Ahnlichkeit einen Teil
der Konversation, die von einem passiven Zuhérmo-
dus der Benutzervorrichtung geliefert wird, auf die
Ahnlichkeit analysiert.

Computerimplementiertes System nach Anspruch
1, wobei das Erzeugen der Kontextinformationen
umfasst:
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Identifizieren einer Vielzahl von Besprechungs-
einheiten auf Basis von Benutzerinteraktionen
mit den Besprechungseinheiten wahrend der
Konversation; und

Extrahieren mindestens einiger der Kontextin-
formationen aus der Vielzahl von Bespre-
chungseinheiten.

Computerimplementiertes System nach Anspruch
1, weiter umfassend:

Identifizieren einer Vielzahl von Besprechungs-
einheiten auf Basis von Benutzerinteraktionen
mit den Besprechungseinheiten wahrend der
Konversation; und

Zuordnen mindestens einiger aus der identifi-
zierten Vielzahl von Besprechungseinheiten auf
Basis der Kontextinformationen zu dem Projekt.

Computerimplementiertes System nach Anspruch
1, wobei die Kontextinformationen mindestens ein
Schliisselwort umfassen, das aus Konversationsda-
ten der Konversation extrahiert wurde, und das Zu-
ordnen der Besprechung das Abbilden des mindes-
tens einen Schllsselworts auf ein Projektthema, das
das Projekt reprasentiert, umfasst.

Computerimplementiertes System nach Anspruch
1, wobeider Satz von Schlliisselwortern, die das min-
destens eine Projekt charakterisieren, mindestens
eine Schlisselwortphrase umfasst.

Computerimplementiertes System nach Anspruch
1, das firr jedes Projekt aus einer Vielzahl von Pro-
jekten, die mit dem Benutzer verknipft sind, weiter
das Beurteilen von Ahnlichkeiten zwischen der Kon-
versation und einem jeweiligen Satz von Schlissel-
wortern, die das Projekt charakterisieren, umfasst,
wobei das Aktivieren des Zuhérmodus auf der Be-
urteilung der Ahnlichkeiten basiert.

Computerimplementiertes System nach Anspruch
1, wobei das mindestens eine Projekt nicht das Pro-
jekt umfasst.

Computerimplementiertes System nach Anspruch
1, wobei die Konversation als Audio von mindestens
einem Mikrofon, das mit der Benutzervorrichtung
verknUpft ist, geliefert wird.

Eine oder mehrere Computerspeichervorrichtun-
gen, die computernutzbare Anweisungen speichern,
die, wenn sie von einer oder mehreren Rechenvor-
richtungen verwendet werden, die eine oder die
mehreren Rechenvorrichtungen dazu bringen, ein
Verfahren durchzufiihren, welches umfasst:

Beurteilen (302), in einem passiven Zuhérmo-
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dus durch clientseitige Software auf einer Be-
nutzervorrichtung, einer Ahnlichkeit zwischen
einer Konversation unter zwei oder mehr Benut-
zern und einem Satz von Schliisselwortern, die
mindestens ein Projekt, das mit einem Benutzer
aus den zwei oder den mehreren Benutzern ver-
knlpft ist, charakterisieren, wobei die Konver-
sation von Sensordaten erfasst wird;
Aktivieren (304), aufBasis der Ahnlichkeit, eines
aktiven Zuhérmodus auf der mit dem Benutzer
verknipften Benutzervorrichtung, wobei das
Aktivieren des aktiven Zuhérmodus die Benut-
zervorrichtung aus einem leistungsarmeren Zu-
hérmodus in einen leistungsstarkeren Zuhor-
modus umschaltet, und die clientseitige Softwa-
re Audio, das wahrend des aktiven Zuhérmodus
empfangen wird, zur Verarbeitung an serversei-
tige Software liefert, und die serverseitige Soft-
ware in Reaktion auf die Verarbeitung ein(e)
oder mehrere Anweisungen oder Ergebnisse
der Verarbeitung an die clientseitige Software
liefert, wobei das Verfahren weiter umfasst:

Erzeugen (306) von Kontextinformationen,
die mit der Konversation verknlpft sind, an-
hand von Teilen der Sensordaten, die von
dem aktivierten Zuhérmodus geliefert wer-
den;

Zuordnen (308) einer Besprechung, die der
Konversation entspricht, zu einem Projekt,
das mit dem Benutzer verknipft ist, und
Verschlagworten von Dokumenten, Datei-
en und Teilnehmern des Projekts auf Basis
der Kontextinformationen; und
Personalisieren (310) von Inhalt fir den Be-
nutzer auf Basis der Zuordnung der Bespre-
chung zu dem Projekt.

Eine oder mehrere Computerspeichervorrichtungen
nach Anspruch 11 fihrt das Verfahren durch, das
weiter das Bestimmen eines Satzes von Schliissel-
wortern, die mit der Besprechung verkniipft sind, an-
hand einer Sprache-zu-Text-Ubersetzung, die von
dem aktivierten Zuhérmodus geliefert wird, umfasst.

Eine oder mehrere Computerspeichervorrichtungen
nach Anspruch 11 oder Anspruch 12 fiihrt das Ver-
fahren durch, das weiter das ldentifizieren der Be-
sprechung auf Basis eines Vergleichs zwischen
Konversationsdaten einer Konversation unter zwei
oder mehr Benutzern und einem Satz von Bespre-
chungscharakteristika, der anhand mindestens ei-
nes Musters bestimmt wird, das von einer Vielzahl
von Besprechungen gebildet wird, die mit einem Be-
nutzer aus den zwei oder den mehreren Benutzern
verknipft sind, umfasst.

Eine oder mehrere Computerspeichervorrichtungen
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nach Anspruch 13, wobei es sich bei der Vielzahl
von Besprechungen um Projekteinheiten eines Pro-
jekts, das den Benutzern zugeordnet ist, handelt.

Revendications

Systeme mis en oeuvre par ordinateur comprenant :

un ou plusieurs capteurs configurés pour fournir
des données de capteur a partir d’au moins un
dispositif utilisateur ;

un ou plusieurs processeurs ; et

un ou plusieurs supports de stockage informa-
tique stockant des instructions utilisables par or-
dinateur qui, quand elles sont exécutées par les
un ou plusieurs processeurs, mettent en oeuvre
un procédé comprenant :

I'évaluation (302), dans un mode d’écoute
passif par un logiciel c6té client sur un dis-
positif utilisateur, d’'une similarité entre une
conversation entre deux utilisateurs ou plus
et un ensemble de mots-clés caractérisant
au moins un projet associé a un utilisateur
des deux utilisateurs ou plus, la conversa-
tion étant capturée par les données de
capteur ;

sur la base de la similarité, I'activation (304)
d’un mode d’écoute actif sur le dispositif uti-
lisateur associé a I'utilisateur, dans lequel
I'activation du mode d’écoute actif commute
le dispositif utilisateur d’'un mode d’écoute
a plus basse consommation a un mode
d’écoute a consommation plus élevée, etle
logiciel coté client fournit un contenu audio
regu durant le mode d’écoute actif a un lo-
giciel coté serveur pour un traitement et le
logiciel coté serveur fournit un ou plusieurs
instructions ou résultats du traitement au lo-
giciel coté client en réponse au traitement,
le procédé comprenant en outre :

la génération (306) d’informations con-
textuelles associées a la conversation
a partir de parties des données de cap-
teur fournies par le mode d’écoute
actif ;

I'attribution (308) d’'une réunion corres-
pondant a la conversation a un projet
associé a I'utilisateur et I'étiquetage de
documents, fichiers et participants au
projet sur la base des informations
contextuelles ; et

la personnalisation (310) d’un contenu
pour l'utilisateur sur la base de I'attribu-
tion de la réunion au projet.
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Systeme mis en oeuvre par ordinateur selon la re-
vendication 1, dans lequel 'ensemble de mots-clés
caractérisant le au moins un projet est extrait d’'une
pluralité d’entités de projet attribuées au au moins
un projet.

Systéeme mis en oeuvre par ordinateur selon la re-
vendication 1, danslequel I'évaluation de la similarité
analyse une partie de la conversation fournie par un
mode d’écoute passif du dispositif utilisateur pour la
similarité.

Systeme mis en oeuvre par ordinateur selon la re-
vendication 1, dans lequel la génération des infor-
mations contextuelles comprend :

l'identification d’une pluralité d’entités de réu-
nion sur la base d’interactions d’utilisateur avec
les entités de réunion durant la conversation ; et
I'extraction d’au moins certaines des informa-
tions contextuelles de la pluralité d’entités de
réunion.

Systeme mis en oeuvre par ordinateur selon la re-
vendication 1, comprenant en outre :

l'identification d’une pluralité d’entités de réu-
nion sur la base d’interactions d’utilisateur avec
les entités de réunion durant la conversation ; et
I'attribution d’au moins certaines de la pluralité
identifiée d’entités de réunion au projet sur la
base des informations contextuelles.

Systeme mis en oeuvre par ordinateur selon la re-
vendication 1, dans lequel les informations contex-
tuelles comprennent au moins un mot-clé extrait de
données conversationnelles de la conversation, et
I'attribution de la réunion comprend le mappage du
au moins un mot-clé a un theme de projet représen-
tant le projet.

Systeme mis en oeuvre par ordinateur selon la re-
vendication 1, dans lequel 'ensemble de mots-clés
caractérisant le au moins un projet comprend au
moins une phrase de mots-clés.

Systeme mis en oeuvre par ordinateur selon la re-
vendication 1, comprenant en outre, pour chaque
projet d’'une pluralité de projets associés a l'utilisa-
teur, '’évaluation de similarités entre la conversation
et un ensemble respectif de mots-clés caractérisant
le projet, dans lequel I'activation du mode d’écoute
est basée sur I'évaluation des similarités.

Systeme mis en oeuvre par ordinateur selon la re-
vendication 1, dans lequel le au moins un projet ne
comprend pas le projet.
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Systeme mis en oeuvre par ordinateur selon la re-
vendication 1, dans lequella conversation estfournie
comme un contenu audio a partir d’au moins un mi-
crophone associé au dispositif utilisateur.

Dispositif(s) de stockage informatique(s) stockant
des instructions utilisables par ordinateur qui, quand
elles sont utilisées par un ou plusieurs dispositifs de
calcul, aménent les un ou plusieurs dispositifs de
calcul a réaliser un procédé comprenant :

I’évaluation (302), dans un mode d’écoute passif
par un logiciel coté client sur un dispositif utili-
sateur, d’'une similarité entre une conversation
entre deux utilisateurs ou plus et un ensemble
de mots-clés caractérisant au moins un projet
associé a un utilisateur des deux utilisateurs ou
plus, la conversation étant capturée par des
données de capteur ;

surlabase de la similarité, I'activation (304) d’'un
mode d’écoute actif sur le dispositif utilisateur
associé al'utilisateur, dans lequel I'activation du
mode d’écoute actif commute le dispositif utili-
sateur d’'un mode d’écoute a plus basse con-
sommation a un mode d’écoute a consomma-
tion plus élevée, et le logiciel cété client fournit
un contenu audio regu durant le mode d’écoute
actif a un logiciel coté serveur pour un traitement
et le logiciel coté serveur fournit un ou plusieurs
instructions ou résultats du traitement au logiciel
cbté client en réponse au traitement, le procédé
comprenant en outre :

la génération (306) d’'informations contex-
tuelles associées a la conversation a partir
de parties des données de capteur fournies
par le mode d’écoute activé ;

I'attribution (308) d’'une réunion correspon-
dant a la conversation a un projet associé
a l'utilisateur et I'étiquetage de documents,
fichiers et participants au projet sur la base
des informations contextuelles ; et

la personnalisation (310) d’un contenu pour
I'utilisateur sur la base de I'attribution de la
réunion au projet.

Dispositif(s) de stockage informatique(s) selon la re-
vendication 11, réalisant le procédé comprenant en
outre la détermination d’'un ensemble de mots-clés
associés alaréunion a partird’'une traduction parole-
texte fournie par le mode d’écoute autorisé.

Dispositif(s) de stockage informatique(s) selon la re-
vendication 11 ou la revendication 12, réalisant le
procédé comprenant en outre l'identification de la
réunion sur la base d’'une comparaison entre des
données conversationnelles d’une conversation en-
tre deux utilisateurs ou plus et un ensemble de ca-
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ractéristiques de réunion déterminées a partir d’au
moins un modeéle formé par une pluralité de réunions
associées a un utilisateur des deux utilisateurs ou
plus.

Dispositif(s) de stockage informatique(s) selon la re-
vendication 13, dans le(s)quel(s) la pluralité de réu-
nions sont des entités de projet d’un projet attribué
aux utilisateurs.

10

15

20

25

30

35

40

45

50

55

30

58



EP 3 577 610 B1

UpQL ~

arol ~

Br0L ~

304N0S
vivda

304N0S
viva

304N0S
vivda

[ OId

oor\\\

I<ENY-ER

901

dOSN3S

—£0T

30I1A3d
d43SN

. \-uzol

30I1A3d
43SN

\-azo}

30I1A3d

d43SN

\ezo|

dOSN3S

\ego|

31



EP 3 577 610 B1

y5zJH seoualsjald Jesn

€62 eleq AuAnoy Jasn

¢ DI

sulajed T LEC

)
7

sannu3 1afoid

2524  slepon Jesn (s)eomeqtesn - LST
0S¢ 31140dd ¥3sn -7
[~ ~
0re
ININOJINOD
NOILO3I 110D
Loz~ feuhuspl v.1va-y3sn
[9POIA [B2LI0)SIH

9gZ~1suiLialaq 109efoid

(34
INIONI IONIHIANI
(dd) Nd3L11vd

8¢~

28¢+

182+

| 1aunuap| ainesq Anug

1 Jaunuap| Ayuz josloid

JojoeXg
uoljew.oLu] [BNIXajuoD

}

~—¥8¢

= J10199)9Q JUAAT

Jalusp|
alnea4 |euosiad

)

~—~98¢

082 HOLINOW ALIAILOY ¥3ASN

6YC

- [ ~T96C gpz~
g [ /tsee _—
- 44
99VHO1S Si74e
A TAR

._ JaAIyauy 198lo.d _

.* JaweN 109foid _

.Tm:_c:m:mn_ UOIN|0SaY _

{

Jaulueleg soueuodw

Ja|idwon ulaned

0v¢ HAOVNVIN 13AdON

Joiejauio) Sunesy |H

Jaulwlialag 1Xa1uod

Joyoes)] Sunesy M

Jaljluap| SunIdIN |

06¢ JozAleuy Bunssip

~——86¢

~—06¢

~——¥6¢

~——<C6¢

[or44

1ININOdNOD
NOILVLINIS3dd

goz—1| Jebbel Amu3z

1

99¢

soeUBI| Yolesg

792 ~—T1 Aemayes) obessoly

29z~ Jeulwslaqg AioisiH

JOV4H3LNI

092 YADOVNVIN

32



300

EP 3 577 610 B1

EVALUATE SIMILARITY BETWEEN A
CONVERSATION AND KEYWORDS.

- 302

l

ACTVIATE A LISTENING MODE
BASED ON THE SIMILARITY.

- 304

'

GENERATE CONTEXTUAL
INFORMATION FROM THE
ACTIVATED LISTENING MODE.

| 306

l

ASSIGN A MEETING TO A PROJECT
BASED ON THE CONTEXTUAL
INFORMATION.

~ 308

'

PERSONALIZE CONTENT BASED ON
THE ASSIGNMENT.

310

FIG. 3

33



400

EP 3 577 610 B1

IDENTIFY A MEETING BASED ON A
COMPARISON BETWEEN
CONVERSATIONAL DATA OF A
CONVERSATION AND A SET OF
MEETING CHARACTERISTICS.

\ 402

Y

ENABLE A LISTENING MODE BASED
ON THE IDENTIFYING OF THE
MEETING.

"\ 404

v

DETERMINE A SET OF KEYWORDS
ASSOCIATED WITH THE MEETING
USING THE ENABLED LISTENING
MODE.

[~ 406

l

MAP THE SET OF KEYWORDS TO A
PROJECT.

408

Y

ASSIGN THE MEETING TO THE
PROJECT BASED ON THE MAPPING.

N-410

'

PERSONALIZE CONTENT BASED ON
THE ASSIGNMENT.

o412

FIG. 4

34



500

EP 3 577 610 B1

IDENTIFY PROJECT ENTITIES.

~ 502

'

GROUP THE PROJECT ENTITIES
INTO PROJECTS.

"\ 504

'

EXTRACT A SET OF
CHARACTERISTIC KEYWORDS FOR
EACH PROJECT.

™\

506

'

DETERMINE A SIMILARITY BETWEEN
THE SET OF CHARACTERISTIC
KEYWORDS AND CONVERSATIONAL
DATA FOR EACH PROJECT.

™\~
508

'

ASSIGN A MEETING TO A GIVEN
PROJECT BASED ON THE
DETERMINED SIMILARITY.

N-510

'

PERSONALIZE CONTENT BASED ON
THE ASSIGNMENT.

N 912

FIG. 5

35



MEMORY

EP 3 577 610 B1

612/

PROCESSOR(S)

[- 600

614j

PRESENTATION
COMPONENT(S)

/O PORT(S)

\618

616/

RADIO(S)

I/l0 COMPONENTS

\ 620

624/

610

FIG. 6

36

POWER SUPPLY

\ 622



EP 3 577 610 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 2009292580 A1 [0002]

37



	bibliography
	description
	claims
	drawings
	cited references

